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ON GUARD IN CANADA...IN EUROPE... 
AND FOR THE FUTURE...THE AVRO ARROW 
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From the first flight of the Mark I CF-100 in 1950, 
the development and performance of this all-weather 
interceptor for the Royal Canadian Air Force has 
won for it the role of front line defender in North 
America and Western Europe. 








tert 
Maneatis 


The Avro Arrow, recently unveiled, begins an inten- 
sive pre-flight testing program. Under development 
for the interception role of the RCAF in the new 
North American Defence Command, the Arrow will 
have supersonic mission capabilities. 
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Each special field & 






has its technicians 





In the matter 


of air transport the 


“Africa” field 


implies the participation of the 


technician UAT 


Does your business require 
your presence in French West 
Africa, the Cameroons, French 
Equatorial Africa, Rhodesia or 
South Africa ? 


One of U.A.T.’s Super DC-6s 
will take you there in the mini- 
mum time, with the maximum 


comfort and convenience. 


Used by more than 60 % of 
air travellers because of its 
comfort standards, the DC-6 
holds the world record for 


regularity of service. 








JEP & CARRE 
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When you think of 
AIR TRANSPORT 
+ AFRICA 


remember to say 


THE SPECIALIST 


U.A.T. 





AEROMARITIME 


3, Bd Malesherbes — Paris 8¢ 
Tel. Anjou 78.04 to 09 


information and tickets 


from all accredited travel agents 
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For the HUNTER 


FIPIE STREAK 


The de Havilland 
air-launched infra-red homing weapon. 





Firestreak combines with the Hunter 
to form a weapon system 
to defeat manned air attack. 


DE HAVILLAND PROPELLERS LIMITED 


HEAD OFFICE: HATFIELD, HERTFORDSHIRE, ENGLAND 
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Signals for safety... 


We plan and construct complete installations for air 


transport safety : 


Lighting 

Rotating beacons 

Wind and landing direction indicators 
Threshold and signal lamps 

Ceiling projectors 

Remote-controlled power supply 


Special airport cables 





Take-off rectifiers 
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SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES 


37, BD DE MONTMORENCY, PARIS 16° — 500 FIFTH AVENUE, NEW YORK 
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Airborne Power Station 


The era is fast disappearing when the aeroplane’s requirements 
for electrical power were little different from those of motor 
vehicles and the need was satisfied by D.C. generators and 
accumulators. 

We agree that D.C. still has its use in the air for aircraft with limited 
power requirements but in the majority of large modern aircraft, 
where almost every moving part is operated or assisted by electrical 
power, the supply required is nearer the 
scale produced by a’subsidiary power 
station. As with all generating stations, 
experience has proved that electrical 
power is provided more efficiently, 


N TN 1 7 i ad Al 1” 
INGLIS ELECTRA 
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aircraft equipment 


economically and reliably in the form of constant frequency A.C. 
It is therefore fitting that ENGLISH ELECTRIC, who have designed and 
built so many of this country’s—and the world’s—major power 
stations, should be in the forefront of this revolution in technique. 
By undertaking the manufacture under licence of the well-proven 
Sundstrand Constant-speed Alternator Drive, and by developing 
simultaneously an expanded range of alternators, switch-gear, 
transformers and A.C. motors to avia- 
tion requirements, ENGLISH ELECTRIC 
have put themselves in a position to 
meet tomorrow’s needs—however big— 
for the airborne power station. 


THE ENGLISH ELECTRIC COMPANY LIMITED: AIRCRAFT EQUIPMENT DIVISION: PHOENIX WORKS : BRADFORD 
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ENGLISH ELECTRIC 
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Lockheed’s new propjet airtreighter. .. 


HERCULES 


—loads more freight faster—airlifts it 
farther, in less time, at lower cost-per-ton-mile than any 
commercial cargo carrier now flying 


Hercules offers airlines a new kind of 
global airfreighter for the Jet Age of 
Transportation: 


Unexcelled Loadability: Under its own 
power Hercules can back up to a dock as 
easily as a truck. Cargo floor is dock and 
truckbed height. Huge 9’ x 10’ aft cargo 
door permits straight-in loading/unload- 
ing. Forward 6’ x 7’ cargo door makes 
possible simultaneous on-and-off cargo 
handling. Hercules is the only airfreighter 


designed to make full use of today’s load- 
ing aids and tomorrow’s revolutionary 
mechanized air cargo handling systems. 


Mighty Propjet Power: Hercules,with 
4 Allison turbine engines (developing 
16,200 h.p.)and 4-bladed reversible pitch 
propellers, will set new world’s records 
for economy, efficiency, and outstanding 
performance. Hercules can land and 
take-off from short, unpaved fields under 
conditions impossible for other 4-engine 


transports carrying equivalent payload. 
Unmatched Airlift Utility: No other 
cargo plane can compete on even terms 
with Hercules in its ability to do so many 
different freight-carrying jobs so well-at 
sea level or high altitude, in blistering 
desert heat or arctic snow and ice. 


From cargo dock to cargo dock, around 
the globe, no other airfreighter can match 
Hercules in airlifting the goods of the 
world—at a profit to airline operators. 


LOCKHEED zmeans leadership 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia 
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PROPELLER-DRIVEN AIRCRAFT 

FIAT G.46 - Trainer 

FIAT G.49 - Trainer 

FIAT G.59 - Trainer 

FN-333 - Touring and general purpose amphibian 


JET AIRCRAFT 

FIAT G.82- Basic and operational trainer 

FIAT G.91 - Light tactical support fighter for NATO 

FIAT G.91T - Basic and operational trainer 

FIAT F-86K (North American Aviation licence) - All-weather fighter 

FIAT VAMPIRE (de Havilland licence) - Fighter 

NORTH AMERICAN F-86D SABRE - Overhauls 

S.E. 210 CARAVELLE twin-jet civil transport for 80 passengers 
(manufacture of parts for Sud Aviation) 

HELICOPTERS 

SIKORSKY S-58 (manufacture of mechanical parts for Sud Aviation) 


FIAT AVIATION 

















JET ENGINES 


FIAT 4002 and developments 

FIAT GHOST 48 Mk 1 (de Havilland licence) 

ALLISON J35-A-29 (Allison licence) - Manufacture of parts 

GENERAL ELECTRIC J47 (General Electric licence) - Manufacture 
of parts and overhauls 

CURTISS WRIGHT SAPPHIRE J65 - Manufacture of parts for 
Curtiss Wright in Europe 

FIAT GOBLIN (de Havilland licence) 


PISTON ENGINES 


PRATT & WHITNEY R.985 (Pratt & Whitney licence) - Manufacture 
of parts and overhauls 

PRATT & WHITNEY R. 1830 (Pratt & Whitney licence) - Manufacture 
of parts and overhauls 

PRATT & WHITNEY R.2800 - Overhauls 

ROLLS-ROYCE MERLIN 500 - Overhauls 

ROLLS-ROYCE PACKARD V-1650/7 - Overhauls 

WRIGHT Turbo Compound (Curtiss Wright licence) - Overhauls 


PROPELLERS (Hamilton Standard licence) 


FIAT 5006 two-blade 

2D 30 two-blade 

23E 50 three-blade 

FIAT 5010 four-blade (modification of Hamilton 24D 50 propeller) 


ELECTRONIC EQUIPMENT 


MG 4 Fire Control System (North American Aviation licence) - 
Overhauls _ 

Electronic equipment for the F-86K and F-86D, and other electronic 
installations 





FIAT - DIVISIONE AVIAZIONE 


Corso Giovanni Agnelli, 200 - TURIN (Italy) 
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** |, and pretty successful again all round. Our aircraft 
have had another year with Decca Navigator equip- 
ment and our previous experience that accurate en route 
and terminal area navigation have meant more pro- 
ductive flying has been confirmed. This in turn has 
contributed to the overall efficiency of our operations. 

As to the future, the high speed aircraft on order must 
be fitted with Decca as an absolute necessity. The 
system is the only answer to the tricky problems of 
traffic control that will have to be ironed out as traffic 


increases and the jets come into service. 










































































We've got to keep right up-to-date you’ll agree, and 


accurate navigation is going to be far more important 
than ever for safe flying and punctuality. Incidentally, 
since we’ve operated with Decca our reputation on this 


’ 


score has never stood higher...’ 


tHE DECCA 
NAVIGATOR 


THE WORLD’S MOST ACCURATE NAVIGATION SYSTEM 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 
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American Decisions for the Missile Age 


When President Eisenhower addressed the American people 
on television at the beginning of November, with the object of 
allaying the fears aroused by Soviet engineering’s latest 
“show of force ”’, he combined his call for composure with the 
announcement of a new action programme for the missile age. 
That the highest priority is to be given to research is obvious 
from the title the President chose for his speech, namely 
“Science in National Security ’’. Other measures, which are 
to be undertaken immediately, are (1) pooling of technological 
information by the free countries ; (2) appointment of a 
Special Assistant to the President for Science and Technology, 
in the person of Dr. James R. Killian, President of the Massa- 
chusetts Institute of Technology ; (3) appointment of a single 
manager for each new missile programme, without regard to 
the Services involved ; (4) organization of a scientific com- 
mittee within N.A.T.O. to carry out an enlarged Atlantic effort 
in research (the President did not explain where the respon- 
sibilities of the new committee would differ from those of 
N.A.T.O.’s Advisory Group on Aeronautical Research and 
Development — Ed.) ; (5) similar action in the South East 
Asian Treaty Organization. 

* 


Further measures to supplement Eisenhower’s overall pro- 
gramme were then announced by Secretary of Defense Neil 
H. McElroy at his first press conference. A “ single manager ”’ 
will be appointed for ‘“‘ new and novel types of weapon ”’ in the 
missile and satellite field to avoid inter-service rivalries and 


accelerate output, and William M. Holaday, whom McElroy’s 
predecessor Charles E. Wilson appointed Special Assistant on 
Guided Missiles, has changed his title to Director of Guided 
Missiles. Holaday has been given supervisory authority over 
all current military missile programmes. (Asked to explain 
the relationship between Holaday and Killian, the Defense 
Secretary replied that Killian will be “‘ welcome” at the Penta- 
gon at any time, but added that, as the President’s Special 
Assistant for Science and Technology, he is on the White House 
staff and will serve mainly in an advisory capacity.) 


* 


Apart from these organizational measures, mention should 
also be made of two recent announcements which throw an 
interesting light on American rocket development. During his 
television appearance, President Eisenhower showed a nose cone 
for the Jupiter C I.R.B.M. which had been recovered almost 
undamaged from the central Atlantic after an ascent into space 
and a shallow re-entry into denser air layers. This is proof 
positive that American research has made substantial progress 
in the field of aero-thermodynamics. Another interesting detail 
is that the U.S. Army is working on its own satellite pro- 
gramme, to supplement the Navy’s Vanguard project. Respon- 
sibility for developing this satellite and adapting it to the 
Jupiter C carrier rocket has been conferred on the Jet Propul- 
sion Laboratory of the California Institute of Technology, the 
latter’s Director, Dr. William H. Pickering recently announced. 


Deadline Notes 


© Details of the Alitalia expansion programme have been 
given by Senator Giuseppe Caron, Under Secretary of State 
for Civil Aviation. The Government will again increase the 
company’s share capital, and sooner or later, B.O.A.C. and 
B.E.A. will probably withdraw their holdings. Alitalia will 
have to order as soon as possible eight or ten medium-range jet 
aircraft as well as six to eight long-range jets. The frequency 
of service to countries where Italy has large interests will be 
stepped up, and new routes will be opened (Canada and Far 
East). If possible, services will be opened to Eastern Europe. 
Finally, internal services will be gradually expanded. Lord 
Francis James Rennel of Rodd will succeed Sir George Cribbett 
as B.O.A.C. representative on the Alitalia Board. 


@® Condor Luftreederei GmbH is a new company founded in 
Hamburg by the expanding Oetker concern. The firm has an 
initial capital of DM 100,000, of which Rudolf Oetker personally 
holds DM 60,000, and Condor Transport- und Riuckversicherung 
DM 40,000. The new company’s Manager is Dr. Rudolf Kersten, 
of Hamburg, who also looks after the shipping interests. 
Condor Luftreederei will engage in all forms of air transport, 
the charter and leasing of aircraft as well as their purchase 
and sale. 


@® The East German Lufthansa is planning to open direct 
services between Berlin and Peking, on which jet airliners 
manufactured by Industriewerk Dresden (Baade BB.152 ? — 





Ed.) are to be employed as soon as possible. Other foreign 
routes, according to these East Berlin reports, are to be 
inaugurated in the course of 1958. On the internal network, 
the East German Lufthansa carried a total of 25,000 passengers 
between the inauguration of domestic services in the summer 
of 1957 and September 30th. The passenger load factor rose 
to 72.1 percent on domestic routes and to 63.3 percent on 
international routes. Berlin-Schodnefeld is to be developed into 
a modern jet airport, whereas, in the opinion of the East 
German authorities, Tempelhof will be restricted to short and 
medium-range traffic. 


@® Skyways Limited has been operating since the end of 
November what is believed to be the world’s first scheduled air 
transport service for animals and their attendants, i.e., grooms, 
trainers, etc. The terminals are Stansted, Essex, and Beauvais 
Airport near Paris, with an optional traffic stop at Black- 
bushe, near Ascot. There are one to seven return services a 
week ; specially modified York Freighter aircraft, fitted with 
adjustable horseboxes, are used. Six or seven horses, with 
fodder and associated passengers, can be uplifted on each 
flight. The charge for the carriage of racehorses from Stansted 
to Beauvais will be a maximum of £44 per animal. 


@ Sabena is the first airline to have completed its installations 
in the new premises at New York’s Idlewild International Air- 
port. The company occupies a three-storey building capable of 
handling 300 passengers per hour. 














@ Trans World Airlines is to erect a new terminal building at 
New York’s Idlewild International Airport. Present plans call 
for 14 parking areas for T.W.A.’s jet aircraft. The 350-ft. long 
central terminal will be connected to two “ finger’’ areas by 
125-ft. long tubular, glass-topped arms containing both moving 
and static sidewalks. Moving sidewalks will carry passengers 
at the rate of 2 feet per second between the main T.W.A. 
terminal and the aircraft boarding area. Construction on the 
new terminal is scheduled to begin in April 1958, with the first 
phase of the facility completed in 1959. The terminal will be 
fully completed in early 1960 and will cost $12,000,000. 


@ Seaboard & Western Airlines has asked the U.S. Civil Aero- 
nautics Board for authorization to provide air freight service 
between the United States and Berlin, Warsaw and Moscow. 


@ Aeroflot has introduced the Tu-104 jet airliner on the 
Budapest-Moscow route. Weekly flights are scheduled for 
every Tuesday in both directions. The trip takes 2 hours and 
6 minutes. 


@ The Egyptian Government is said to have been negotiating 
with Soviet officials on the possible procurement of Tu-104s by 
Misrair, according to reports reaching London. 


@ Simmering-Graz-Pauker AG, Vienna, has asked Ing. Erich 
Meindl, the Austrian aircraft designer, to organize an aircraft 
manufacturing division at the Wiener Neustadt factory of its 
subsidiary Rax-Werke. Meindl will initially build a four-seat 


touring aircraft with a retractable nose-wheel undercarriage ' 


and powered by two Lycoming engines. Works tests on the 
prototype are expected to begin in March 1958. Attached to the 
aircraft manufacturing division will be a maintenance facility 
for aircraft of the Austrian Air Force. Some time ago, one 
of Ing. Meindl’s types (a development of the A-15) went into 
production at Burgfalken-Flugzeugbau at Burglengenfeld, 
Bavaria. Simmering-Graz-Pauker AG employs more than 
8,000 people. 


@ The 95th Fouga Magister — the last aircraft of the first 
production batch — came off the line at Air Fouga’s factory at 
Toulouse recently, and work began immediately on the second 
batch. The 100th Magister built at Toulouse is about to be 
delivered to the Air Force. Of the total number manufactured 
thus far, 68 have been delivered to the Air Force (mostly to 
the Salon de Provence Flying School), while Germany has 
received 23. Germany will receive altogether 40 Magisters, 
22 of which are to be assembled in Germany. 


@ The Breguet Alizé 1050-02 — a pre-production model — 
has been delivered to the French Navy’s flying units. The five 
pre-production aircraft built are continuing tests, while a 


production line for 100 has been launched. The aircraft are 
fitted with Hispano Suiza undercarriages and CSF electronic 
equipment. Automatic pilots are supplied by SFENA. 


@ The SIPA 1100 twin-engine aircraft has reached the 
assembly stage at SIPA’s Suresnes factory and should be ready 
for flight testing early in 1958. A second prototype of this 
two-seat multi-purpose aircraft, fitted with two Pratt & 
Whitney 600 h.p. R-1340 engines, is also under construction. 


@ Piaggio S.p.A. has confirmed receipt of an order from the 
Royal Netherlands Air Force for an undisclosed number of 
P.149D training aircraft. 


@ Commonwealth Aircraft Corporation has announced that 
structural testing of the wings of its new Ceres agricultural 
aircraft is now in progress. Assembly is scheduled to be 
completed by December 10th, and the first flight will be made 
on December 17th. 


@ Subcontracts totalling more than $100,000,000 have already 
been terminated in the Los Angeles area, with more cancella- 
tions expected, John Marschalk, Executive Director of the 
Strategic Industries Association, estimates. Subcontractors in 
Southern California began feeling the effects of the cutbacks in 
March, and now more and more prime contractors are pulling 
in sub-contract work to be completed in their own shops. 


@ The Martin Company has set up a new division to supervise 
all Martin activities in the Patrick AFB and Cape Canaveral 
area, and speed-up arrangements for firing the Air Force’s 
Titan I1.C.B.M. G.T. Willey, Vice President in charge of 
manufacturing, has been appointed head of the new division. 


@® Aerojet-General Corporation has formed a Ground Support 
Equipment Section for missiles with M. J. Neder as Manager. 
The Section will specialize in development and production of 
special ground support equipment for the Titan I.C.B.M. 
Aerojet recently received a $55,560,000 contract for Titan 
propulsion units. 


@® Canadian I.C.B.M. defence : Canada is giving “ high prior- 
ity’ to development of a defence against the intercontinental 
ballistic missile, Prime Minister Diefenbaker has told the 
Canadian House of Commons. The work is being done by the 
Defence Research Board in collaboration with the U.S. Air 
Force. It is part of a joint Canadian-U.S. effort, conceived in 
July 1956 to find ways of dealing with the I.C.B.M. and missile- 
carrying submarines which might threaten North American 
ports and installations. It includes research on possible radar 
detection of the I.C.B.M. and interception of the I.C.B.M. by 
a defensive counter missile. 








e Two prototypes of the Canadair CL-4/ 
Trainer are at present under construction 
by Canadair Ltd., Montreal, and completion 
is scheduled for Autumn 1958. It is a two- 
seater ; engine thrust class in the order of 
2,000 Ibs. ; design gross weight 6,250 lbs. ; 
wing span 36 ft. 4 ins. ; wing area 220 sq. 
ft. ; max. speed 400 knots. 


e The Aviamilano plant is developing a 
new four-seat executive aircraft designated 
F.. 14 Nibbio and designed by engineer Ste- 
lio Frati. 


e The new B-52E version of the eight-jet 
Stratofortress is now rolling off the Boeing 
production lines and is already in service 
with the U.S.A.F.’s Strategic Air Command. 
Performance of the B-52E: Range more 
than 6,000 miles; speed more than 650 
m.p.h.; operational altitude more than 
50,000 ft. 


® The Lockheed L-1049H can now be 
op2rated with an increased maximum take- 
off weight of 140,000 lbs. 
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Workshop Briefs 


e@ The Mexican-built Lascurain Aura twin- 
engine feeder aircraft’ (twin Jacobs en- 
gines of 345 h.p. take-off power) for 12 
passengers has a cruising speed of approxi- 
mately 110 knots, a range of 430 nautical 
miles, a span of 28.2 ft. and a gross weight 
of 8,160 lbs. The Aura has been specially 
designed to meet the typically Mexican 
operational requirements, is especially suit- 
able for operation from small high-alti- 
tude airports and is very favourable for 
economic employment on comparatively 
short-stage hauls of 50 to 100 miles. 


e Under the leadership of engineer Er- 
manno Bazzocchi, the Macchi works in 
Varese, Italy, is developing a twin-engine 
turboprop’ business aircraft designated 
MB.328. The model is equipped for six 
to eight passengers. 


@ Rolls-Royce is now making a big sales 
bid with operators throughout the world 
for re-engining DC-6A and DC-6B aircraft 
with the Dart RDa.10 (2,600 e.h.p.). For 


freighting, the improvements claimed in- 
clude an increase in block speed and a 
lowering of operating costs by 3d per ton- 
mile. 


e The de Havilland Aircraft Co. Ltd. has 
announced an intermediate version of the 
Comet, known as the 4C. Performance 
and load capacity of the aircraft lie be- 
tween the Intercontinental Comet 4 and 
the Continental Comet 4B. The 4C com- 
bines the large-capacity fuselage of the 
4B with the full-span wing of the Comet 4, 
and it would carry 21,785 lbs. on stages 
up to 2,150 nautical miles. Rolls-Royce 
Avon RA.29 engines of 10,500 lbs. thrust 
would be installed, as in the Comet 4 
and 4B. 


e Production is planned of the Nord 3400 
two-seat reconnaissance aircraft (Potez 
4D30 engine of 240 h.p.), developed by the 
French manufacturers SNCA du Nord; 
the first Nord 3400 will be ready for flight 
testing early in 1958. 








FOR MEDIUM /LONG RANGE 
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THE 


ROLLS-ROYCE 
AVON 


TURBO JET 





The Civil Avon powers the de Havilland Comets ordered by 


British Overseas Airways Corporation and British European Airways and 
the Sud-Aviation Caravelles ordered by Air France and 


Scandinavian Airlines System. 


Backed by the unique experience of Rolls-Royce in over 
3,000,000 hours in the operation of gas turbines in airline service, 
the Civil Avon has been developed to give 


low fuel consumption and long life between overhauls. 
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is preparing 
for the jet aircraft age 
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DESIGNED 
FOR 
AIRLINE 
PROFITS 


by Douglas 


A prime consideration in Douglas transport 
design is a good profit margin for airlines, 
because profit-making airlines are our best 
customers. 

Productivity means profits, and Douglas 
equipment combines high speed with quick 
turn-around time and easy maintenance. 

Low operating costs mean profits, and Douglas 


aircraft provide the lowest cost per passenger 
mile in the industry. 

Durability means profits, and Douglas rugged 
construction insures years of profitable opera- 
tion long after the airplanes have been com- 
pletely depreciated. 

That’s why 9 out of 10 profit-making airlines 
depend on Douglas DC equipment. 
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Paris-New York 
non-stop... 




















the JUPCHilUlWlMer 





The special wide-span 
wing provides space for 
extra fuel reserves and 
gives the Super Starliner 
a range of 6,200 miles 
ccc York 3,600 mi- 
les). 





The engines are mounted 
far from the cabin: quiet 
and perfect comfort. 

















The airborne radar enables 
pilots to select the most 
comfortable route. 








A new step forward for AIR FRANCE 


Between Europe, the United States and Mexico, Air France is using 
the most modern of trans-Atlantic aircraft, the Super Starliner, a 
new four-engine giant which connects Paris with New York non-stop 
at 350 m.p.h. ! 


The Super Starliner’s luxurious interiors have been designed by Air 
France for your pleasure and your comfort. They are definitely 
modern and reflect the best French taste : the gay and restful colours, 
the dignified materials and the care given to each detail combine to 
create a background of elegance and comfort... 

Reserve your seat now aboard an Air France Super Starliner and you 


will be guaranteed a pleasant, fast and restful journey... an excellent 
flight. 


* More and more travellers—one more every minute—appreciate the 
refined comfort, attentive service and incomparable cuisine offered by 
Air France, whose proverbial regularity is the result of thirty-eight 
years’ experience in the service of progress. 


AIR FRANCE 


WORLD’S LONGEST NETWORK 
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FAR EAST 


Zurich, 
Switzerland’s business and NEAR EAST 


tourist center 

offers you direct flights 
to all continents 

and to the most important 
cities of Europe 









SOUTH AMERICA 








EUROPE 








AUSTRALIA 








CONTINENTAL 
AIRPORT 


Important link in World-Wide Air-Traffic 








Marconi’s NEW 


SR1000 RADAR TRANSMITTER RECEIVER 


HIGH-POWERED - COMPACT - COMPLETE 





The SR 1000 transmitter has a peak power of 
three megawatts at 1ocm. The receivers are 
linear and logarithmic. The equipment includes 


fully comprehensive monitoring facilities and 


self-contained test equipment. All this and 
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The photographs above and below show the 
ingenious door mounting arrangement of the 
units which gives complete accessibility 




















duplexer, magnetron, trigger, impulse trans- 
former and HT supplies are contained within 
a cabinet measuring only 6ft. 3 ins. by 3 ft. 4 ins. 
by 7ft. 3 ins., to which revolutionary mechanical 
design gives complete freedom of access. 


MARCONI 


Planning and Installation of Military and Civil Radar Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
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DEPENDABILITY 


rR: 


Backed by 40 years’ experience of aircraft engineering, the AW.650 pressurised 








turbo-prop Freightercoach is designed to give dependable service on the airfreight routes 
of the world. Fully tested, simple but robust pressurised structure, proven t 
components and accessories, and the world-renowned Rolls-Royce Dart ; 
power plants combine to ensure long overhaul life and minimum line a 
maintenance. The built-in dependability of the AW.650 Freightercoach, and i 
its outstanding adaptability, make this aircraft one of the brightest prospects ; 
for airfreight service in the 1960's. ; 
i 
‘ 
‘650 FREICHTERCOACH | 
se a t) 
AW 650 FREIGHTERGOAG 
“ 
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SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD.  Baginton, Coventry. England 





MEMBER OF THE HAWKER SIDDELEY GROUP| Pioneer... and World Leader in Aviation 
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U.S. Aircraft Industry asks $ 2 Billion Short-term Loan 


BY SCOTT HERSHEY, NEW YORK 


There are a number of things which are not clear at this 
time with Soviet satellites circling the earth at dizzy speeds, but 
there is one thing we can be sure of and that is that Sputnik I] 
and then Sputnik IJ have caused Wall Street analysts to 
resurvey aircraft stocks. 

Pencils were moving at almost Sputnik speed in brokerage 
houses all over the Street as the experts took another and a 
longer and sharper look at the nation’s aircraft and missile 
programs. It was about three years ago that the Pentagon 
began cutting back its outlay for military aircraft and hiked 
expenditures for missiles. The feeling now is that the cuts for 
aircraft will be even more drastic with outlays for missiles 
stepped up sharply. 

The shadows cast by the Soviet moons fell on Wall Street 
just as they did on the Pentagon and on the aircraft manu- 
facturing industry. Thus Wall Street analysts who pride them- 
selves on predicting Pentagon action—a fairly hazardous 
business in view of past actions—expect that bomber produc- 
tion will dive deeper and missile concentration will intensify. 

For the investor it should be pointed out that not just any 
aircraft stock should look good to him. Most aircraft compa- 
nies have had a finger in the missile pie, so to speak, for some 
time, but exceptional selectivity is being exercised by the Air 
Force in the path of progress it will follow. 

While all three services are involved with missiles of some 
range, the feeling is that the bulk of expenditures will be 
directed towards the I.C.B.M. General Dynamics and The 
Martin Co. seem to have the edge, the former with the Atlas, 
and Martin with the Titan. 

One other thing is fairly certain and that is that the 
missile age, involving as it does out-of-this-world stakes, so 
suddenly opened up by the Soviet moons, is bound to bring 
the electronic industry and the makers of exotic fuels into 
greater prominence in the market. 

There are indications that the Russian satellites caught the 
Defense Department as unprepared financially as it has been 
in the development of missiles. It is understood that the banks 
in New York and around the country are being quietly sounded 
out to see whether they can extend credit needed by companies 
in the missile and aircraft field until the next fiscal year, 
July ist, 1958. 

There have been indications from President Eisenhower 
that the $275 billion statutory debit limit is not inviolate. 
Neil H. McElroy, new Secretary of Defense, has already begun 
to revoke some of his predecessor’s policies. He has restored 
$170,000,000 cut from the funds for military research. 

But aside from the current and future effects of the Soviet 
satellites, a crisis has been created in the aircraft industry by 
the Defense Department order for a stretch-out of payments 
under military contracts and a reduction and, in some cases, 
an end to advance payments. Confusion in the interpretation 
of the directive on stretch-out payments has resulted in sharp 
reductions in employment and a slowing down of production. 
There are some signs, as this is written, that there may be a 
modification of this directive, but even if there is, a lot of 
damage has already been done. 

The companies involved, mostly in aircraft and related 
fields, will need between $1 and $2 billion if they are to main- 
tain present production under the restricted Government pay- 
ments plan. This credit will have to come from the banks 
since it is short-term credit ; there simply is not that much 
credit immediately available, and to provide $2 billion might 
force a change in the Federal Reserve tight money policy, at 
least in reducing reserve requirements. The Federal Reserve 
requires the New York banks to keep 20 percent of their 
demand deposits at the Federal Bank as reserve. A billion 
dollar reduction in the reserve requirements would add around 
$6 billion in credit. 

It is understood that some companies in the defense field 
have already arranged additional lines of credit. One, in the 
electronic and aircraft field, has just obtained $60 million bank 





credit, and a number of others are discussing loans with banks 
in New York, in Chicago and on the West Coast. 

Companies which have not obtained additional lines of 
credit or whose prodution program lacks diversification are 
being forced to reduce employment and cut back production. 
This has already happened on Long Island to such an extent 
that it has become a problem not only for local authorities but 
for the State and Federal Governments. Republic, particularly, 
is racked by lay-offs, with some 6,000 workers having been 
dropped in recent months ; some 4,000 when the company ended 
its production of the F-84F, and 2,000 later after the stretch- 
out announcement. Other lay-offs which are affecting the 
economy of Long Island include 700 at Liberty Aircraft Pro- 
ducts, a sub-contractor for Republic among others ; Grumman 
about 500 ; Fairchild Controls 200 ; Sperry 250 ; Servo Mecha- 
nisms and Reeves Instrument, 100 each ; and Arma Division, 
American Bosch 500. 

Thus far, it appears, nobody has come up with anything 
concrete except to say that Long Island needs more diversified 
industry. That is all very well, but it does not help the aircraft 
worker whose mortgage is due and who suddenly finds himself 
in a glutted labor market. From the State capital at Albany, 
from Congressmen and from Washington have come statements 
expressing distress over the Long Island situation so far as 
the aircraft industry is concerned, but nothing much has 
happened. Republic has announced that they are actively 
seeking non-defense work which can be handled in their facil- 
ities, but this does not compare with a big, fat aircraft contract 
and regular funds from the Air Force. 

The prime contractors under the Air Force stretch-out of 
payments are short of funds needed to pay their sub-contrac- 
tors, many of them being small business concerns. This is 
where some of the short-term financing is needed. 

As mentioned, there are many things which are not clear 
at this time with Soviet satellites circling the earth, but it is 
pretty obvious that if the American missile program is to be 
expanded and speeded up it will have to be financed by private 
funds. This means the banks will have to put up the $1 to 
$2 billion needed. 

So far as the market generally is concerned, it has always 
prided itself on being a barometer that will give an indication 
of things to come. At the time this is written, the business 
trend is down, and while totals for 1957 will make pleasant 
reading, those who invest are more interested in the trend in 
the final quarter. They find this trend not disturbing, but at 


‘the same time it is not such that it will encourage further 


discounting of the eventual future. 

The President has remained undaunted about the business 
outlook, and the market rallied after his announcement that he 
planned a series of speeches around the country outlining the 
general situation. He described the economy as simply “ taking 
a breather ”’ and expressed no concern over the gyrations of the 
stock market. He did say his advisers were watching it ‘‘ more 
as an index of the confidence of the people ”’ than for its direct 
effect on the economy. 

Even so, there appears to be considerable confusion, and 
Wall Street was far from being in an ebullient mood as the 
nation headed into the year-end. There are too many impon- 
derables. The Business Advisory Council of the Department of 
Commerce has predicted a gradual decline in industrial activity 
until late in 1958. After that, they believe, the economic curve 
will turn upward. 

This may well be triggered by a breaching of the $38 billion 
ceiling for defense spending. And, with the appearance of 
Sputnik II, closer cooperation in the development of new 
weapons by the U.S. and Britain may soon take place. Sharing 
of vital information on rockets is high on the agenda. This, of 
course, will not be possible until some changes are made in the 
atomic energy law, but with conditions as they are, it should not 
be difficult to get Congressional approval for any changes in 
the law which will help the U.S. to get back into the forefront 
of the missile race. 





INTERNATIONAL MEETINGS 
AND CONFERENCES 


Nov. 29th-Jan. 12th : 2nd Exhibition orga- 
nized by the “50 Years of Aviation” 
Committee. Paris-Le Bourget. 


Nov. 30th-Jan. 29th: National Philippines 
Fair. Manila. 

Dec. 4th-2Ist: WMO - 2nd Session of 
Regional Association III (South Ameri- 
ca). Caracas, Venezuela. 


Dec. 6th-16th: Automation Exhibition. 
Paris. 

Dec. 7th-15th : 4th International Fair for 
broadcasting and radio equipment. Ljubl- 
jana. 

Dec. 7th-Jan. 5th: International Industrial 
Exhibition. Santiago de Chile. 


Dec, 8th-11th : AIChE - Annual Meeting of 
the American Institute of Chemical 
Engineers. Chicago. 

Dec. 8th-22nd: Thailand Industry Fair. 
Bangkok. 


Dec. 9th-13th : UNO/ECE - Inland Trans- 
port Committee. Geneva. 


Dec. 9th-13th : IAE, ACM, AIEE - Eastern 
Joint Computer Conference and Exhibi- 
tion. Washington. 


Dec. 12th: IPE - Rochester Section of the 
Institution of Production Engineers. “ The 
Practical Uses of Electronics in Indus- 
try”, by H. A. Zandstra. Chatham. 


Dec. 16th-18th : The Mission and Methods 
of the Airways Modernization Board. Air 
Traffic Control Symposium sponsored by 
the Franklin Institute. Philadelphia. 


Dec. 17th : IAS - Wright Brothers Lecture 
“Hypersonic Flight and the Re-entry 
Problem”, by H. Julien Allen. Washing- 
ton. 

Dec. 26th-31st : AAAS - Annual Meeting of 
the American Association for the Ad- 
vancement of Science. Indianapolis. 


End of year: 4th Industrial Fair. Karachi. 


Jan. 2nd-3rd : IPE - 6th Annual Conference 
on Problems of Aircraft Production, pro- 
moted by the Institution of Production 
Engineers. Southampton. 


Jan, 3rd : IPE - Liverpool Graduate Section 
of the Institution of Production Engi- 
neers. “Aircraft Design”, by F. F. 
Heaton. Liverpool, 

Jan. 6th-8th : 4th National Symposium on 
Reliability and Quality Control. Washing- 
ton. 

Jan. 21st-25th : ICAO - RAC Committee of 
the 4th European-Mediterranean Regio- 
nal Air Navigation meeting. Geneva. 

Jan. 27th-30th : IAS - 26th Annual Meet- 
ing. New York. 

Jan. 28th-Feb, 24th : ICAO - 4th European- 
Mediterranean Regional Air Navigation 
meeting. Geneva. 

Jan, 29th-31ist : APS - Annual Meeting of 
the American Physical Society. New 
York. 

Jan, 29th-31st : AAS - 4th Annual Meeting 
of the American Astronautical Society. 
New York. 

Jan. 30th-31st : ASEE - 1958 College Indus- 
try Conference. American Society for 
Engineering Education. Ann Arbor, Mi- 
chigan. 
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Medium-Stage Airliners Galore 


Competition between the manufacturers 
of medium-stage turbine-powered trans- 
ports has become even keener since the 
I.A.T.A. Annual General Meeting in 
September and the Traffic Conference in 
October. The latter’s final report made 
particular reference to the new turboprop 
and turbojet airliners to be brought into 
operation in 1958/59, with the aid of which 
the airlines hope to reduce operating costs 
and to take advantage of the possibilities 
offered by mixed first-class and tourist 
services. Significantly the report was not 
confined purely to those aircraft manufac- 
tured in the West, but included under the 
same heading the equivalent aircraft pro- 
duced by Soviet manufacturers; this is 
logical when it its remembered that both 
the Polish (L.O.T.) and the Czechoslovak 
(C.S.A.) airlines are members of I.A.T.A. 

The fleet planners of both Western and 
Eastern airlines are faced with no easy 
task in selecting the turbo-powered me- 
dium-stage transport best suited to their 
particular company’s operating require- 
ments. In this connection the term ‘me- 
dium-stage’ must be used with reserva- 
tion, as hauls which in Europe are classi- 
fied as ‘medium’ are frequently regarded 
by the United States airlines as ‘short- 
stage’. 

However, this apart, the list of new me- 
dium-stage models now becoming available 
is impressive and, for the first time in its 
history, the air transport industry is almost 
embarrassed by the wide choice of suitable 
aircraft now on offer. From France, Great 
Britain and America there is a _ steady 
stream of sales promotion : turboprop air- 
craft such as the Bristol Britannia, the 
Vickers Viscount 840 and Vanguard, the 
Lockheed Electra, and the Armstrong Whit- 
worth AW 650 freight or passenger trans- 
port ; turbojet aircraft in the class of Sud 
Aviation’s Caravelle and its later variants, 
the de Havilland Comet 4 and further ver- 
sions, the Convair 880, and most recently, 
the Boeing 720, production of which now 
seems certain in place of the previously 
announced model 717. In particular the 
Boeing 720, with four, more advanced, 
Pratt & Whitney JT3 jet engines and an 
improved airframe, is claimed to offer the 
most favourable combination of economy, 
speed, seating capacity and range for all 
requirements of short- and medium-stage 
traffic. 

The market is still open. Although 
United Air Lines has now ordered an 
initial eleven Boeing 720s, further orders 
are rumoured, and the other airlines have 
not yet reached a final decision. Besides 
Boeing, both Convair and Lockheed appear 
to be making strenuous efforts to secure the 
business. The Lockheed Electra in particu- 
lar, now nearing its flying tests, and equipped 
with the already proven Allison propeller- 
turbine power units, is an economically inte- 
resting proposition. Convair is stressing 
the fact that its model 880, powered by the 
new (though not yet internationally pro- 
ven) General Electric CJ-805 (J79) tur- 
bojet units, is faster than its turboprop 
competitors and is very flexible in opera- 
tion ; most significant is the recent sugges- 
tion that Convair, with an eye to large- 
scale production, is offering the 880 at a 
reduced price of approximately $3,000.000. 

This highly competitive market must also 
reckon with Boeing as a most serious con- 


tender. The Boeing 720 is a most attrac- 
tive proposition offering the same basic 
equipment as the 707, but at a considera- 
bly lower price. 

The designation ‘medium-stage’ probably 
does not do full justice to the capabilities 
of the Boeing 720 and the Convair 880 ; 
both aircraft can, if required, be operated 
not only on the United States trans-conti- 
nental routes, but also on intercontinental 
routes from Europe to, for example, South 
Africa or the Far East. For this reason 
alone, competition between Boeing and 
Convair is likely to become even keener 
in the future. 

Amongst European designs France's Ca- 
ravelle has the advantages that it is already 
flying and, providing that the suggested 
‘Pan-European’ production programme 
materializes, could be delivered earlier than 
most of its competitors and more cheaply. 
It is a medium-range aircraft in the true 
sense of the term, that is to say, fully ca- 
pable of flexible operation over medium 
length stages, but was never intended for 
intercontinental traffic. 

Concerning the British designs these, 
with the exception of the Comet 4, will pro- 
bably find their keenest competition from 
the Lockheed Electra, which claims econo- 
mic operation and quick delivery. In com- 
mon with the Comet 4 the British models 
will probably, for economic reasons, find 
their initial markets within the Sterling 
Area. 

All these different types will be available 
by 1961 to 1962 to play their part in a new 
era of rivalry between the world’s airlines, 
not only on the North Atlantic, but also on 
hitherto relatively neglected routes; this 
situation gives some indication of the 
fierceness of the present competition be- 
tween the larger aircraft manufacturers in 
both the old and new worlds. 





Correction 


A friend of the Editors’ has drawn atten- 
tion to a regrettable error in the caption to 
one of the pictures illustrating the article 
“The I.A.T.A. 13th Annual General Meet- 
ing in Madrid” (Interavia No. 10, page 
1055). The caption to the third picture from 
the top in the right-hand column should 
read: Left to right: Don Juan Viniegra 
(Iberia), Geoff Roberts (T.E.A.L.), Mr. and 
Mrs. Masterton (Bristol Aeroplane). 





Photo credits. — Front cover: U.S. Navy; pp. 1225- 
1226: «Humanité» (1), Interavia drawing (1); 
pp. 1227-1228: Interavia files; pp. 1229-1233: 
ATP (3), U.S. Naval Research Laboratory (1), SOV- 
FOTO (1), «Sovietskaya Aviatzia» (1), Interavia 
drawings (4) ; pp. 1234-1235 ; official U.S.S.R. pho- 
tos; pp. 1236-1238: Suarez, Barcelone (7), 
U.S.F.A. (1), Soviet Academy of Sciences (1), ma- 
nufacturers (1), Interavia drawing (1); p. 1239: 
Convair; p. 1240: official U.S.S.R. photos; pp 
1245-1250; author (5), International News Pho- 
tos (1), US. Navy (6), USAF. (8), NACA 
(1), manufacturers (1); pp. 1251-1252: U.S.ALF. ; 
pp. 1258-1260: U.S. Navy (3), manufacturers (2), 
Interavia files (1); pp. 1261-1263: Howard Levy 
(6), manufacturers (8); pp. 1264-1267: Howard 
Levy (1), Interavia files (15); pp. 1268-1270; 
manufacturers (4), Interavia (19); pp. 1271- 
1272: Sabena (1), A.P. (1), manufacturers (6), 
Interavia files (6) ; pp. 1273-1274: manufacturers. 
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AIRFLOW DIAGRAM OF THE BRISTOL ORION 


BRISTOL ORION 


Great power with phenomenal economy 


Low specific fuel consumption of first super- Advantages of " Gating.” Orion is an 8,000-horsepower 
charged turboprop makes possible long-range, engine deliberately throttled at sea-level. At 30,000 ft and 


high-payload transport at ultra-low cost maximum cruising power it delivers 3,960 ehp. By restricting 
output to 5,000 hp from sea-level up to 15,000 ft, propeller 


The Bristol Orion is _ advanced concept, eee ee and reduction gear can be lightened—giving marked 
possibilities of versatile, low-operating-cost transport. When 
the Bristol designers created the Orion they successfully met 
these three demands:— 


reduction in specific weight. 


Yet for take-off at high temperatures or elevations the 


Orion can be given its head by simply opening the throttle. 


1. Sea-level take-off power at any airfield in the world 
Phenomenal economy. Specific fuel consumption of the 


= eyeene consumption superior to the leanest existing Orion is well under 0.40 lb/ehp/hr. This phenomenal economy 
sa cana makes it possible to achieve long-range ultra-low-cost 
3. The highest possible power-to-weight ratio in cruising transport of large payloads. 
flight 


Facts on the new Orion. A two-spool vemahunh-yenmen B RISTOL 


turboprop. Take-off rating, 5,150 ehp. \ 





Orion’s two compressors. Work split between low and 


4 
high-pressure stages is arranged to allow both stages to run Aero = Engin ES 


near maximum adiabatic efficiency. A two-spool layout also 
leads to unrivalled flexibility of operation. BRISTOL AERO-ENGINES LIMITED 





Orion-powered airliners will be able to 
How specific fuel consumption of the Orion reaches new low operate in the region of 550 mph—thus 
achieving very high block-speeds at a 


level at cruising speeds and altitudes : ; 
lower operating cost than ever before 
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Standard 

equipment 

in the Royal 
Swedish Air Force 
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Saab BT9 Toss Bomb Computer 
Range of applications 














i Speed 
Dive angle 
—“e--o 


pull-out 


Altitude 0—6,009 m (0O—20,000 ft) 
M=-0.5—1.0 
10°—50° 

Acceleration in 3-7 g 





Maximum slope 
distance 











1,000—15,000 m. (3,300—50,000 ft.) 
(depending on speed, dive angle 
and bomb resistance) 
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SVENSKA AEROPLAN AKTIEBOLAGET (SAAB AIRCRAFT COMPANY) 


The Saab BT9 Toss Bomb Com- 
puter is the result of many 
years of experience and thorough 
knowledge of bomb-sight design. 
It features a high degree of accu- 
racy, giving the pilot a wide 
range in the selection of his dive 
angle. 


A special device also qualifies the 
Saab BT9 Computer for use with 
air-to-ground rockets. Although 
the Computer is very compactly 
constructed its parts are readily 
accessible for easy servicing. 


We especially recommend the 
Saab BT9 Computer for single- 
seat aircraft; the pilot has only to 
aim at the target and press the 
pickle switch. 


High aircraft speeds, which cut 
time of passing through effective 
anti-aircraft fire to a minimum, 
bring out the full advantage of 
the great operating precision of 
the Computer. 





When attacking after approach- 
ing the target at low altitude, the 
pilot can start his pull-out as soon 
as he has placed the sight image 
on target. At high-altitude attack 
the pilot needs merely cover the 
target in the actual pickle-switch- 
ing moment; this facilitates escape 
from the bomb burst and gives 
the pilot sufficient escape dis- 
tance. 


LINKOPING - SWEDEN 
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SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES 


37, bd de Montmorency, PARIS 16€ — _ 500 Fifth Avenu 


LE GOUVERNEUR 





TURBINE-POWERED ENCLOSED HELICOPTER 
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“) CONGRATULATES THE TWO GREAT AIRLINES 






WHO HAVE CREATED A NEW AGE IN AIR 


TRANSPORT, THROUGH THEIR CHOICE OF 
LONG AND MEDIUM RANGE JET AIRCRAFT. 
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Unanimous choice 


THE CARAVELLE 


Unique as regards speed, silence, comfort, economy 


PARIS - 37, BOULEVARD DE MONTMORENCY - NEW YORK ° $00 FIFTH AVENUE 
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for the Aircraft Industry 


Since the first days of aviation the ESC resources for 
the manufacture of Special Steels and Drop Forgings [ 
have been unrivalled. These products have been ; ; 
widely used in all the most famous British aircraft. 4 


ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LTD 
ENGLISH STEEL ROLLING MILLS CORPORATION LTD 


ENGLISH STEEL CORPORATION LTD., Sheffield, 


Wholly owned subsidiary companies of 
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Northrop N-156F Takes Off from Highway 


NEW Counterair Fighter for NATO 


Designed specifically to meet the economic and military requirements of NATO 
countries, the Northrop N-156F is a new supersonic counterair fighter. Low 
in cost, light in weight, this twin-engine jet is not a re-work of an airplane built 
for another purpose, but was engineered from the beginning to fill aerial defense 
needs of NATO members. 

The N-156F can operate from small or unimproved air fields or highways. It 
will consume much less fuel than heavy fighters... require fewer hours of pilot 
training. The simplified maintenance, using only a few basic tools and a mini- 
mum amount of ground support equipment, reduces the size and training time 
of ground crews. These important factors lower the cost of procuring and main- 
taining an efficient air force capable of performing the variety of missions required 
by modern military strategy. 

The Northrop engineering and production team is responsible for such achieve- 
ments as the P-61 Black Widow night fighters, F-89 Scorpion interceptors, Radio- 
plane target aircraft, SM-62 Snark guided missiles, T-38 supersonic twin-jet 
trainers, and advanced missile systems. Now the N-156F is another Northrop 


contribution for defense of the free world. 


NORTH RO itermational 


A DIVISION OF NORTHROP AIRCRAFT, INC., BEVERLY HILLS, CALIFORNIA 














ELAND (for fixed wing aircraft) pro- 
peller-turbine engine for new airliners 
and conversion of piston engine air- 
liners to propeller-turbine power. 
Chosen for the Hamburger Flugzeugbau 
C209 and the Convair 340. 





ELAND (for helicopters) specially 
designed for the Fairey Rotodyne, is 
basically the standard Eland with an 
auxiliary compressor mounted at the 
rear. A further design with a rear gear 
box is installed in the Westland West- 
minster helicopter. 








ORYX turbo gas generator designed 
for helicopters where the rotor is pro- 
pelled by jet reaction at the blade tips. 
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DOUBLE SCORPION an aircraft rocket 
engine which provides a source of 
extra power at high altitude. Designed 
for sustained firing and long operation- 
al life. Fitted in the Canberra which 
set up a height record of 70,310 ft. 





GAZELLE free turbine engine designed 
primarily for helicopter propulsion. 
Chosen for the Westland Wessex and 
the Bristol 192. Can be adapted for 
fixed-wing applications. 


D. NAPIER & SON LIMITED—LONDON, W.3. Member of the ENGLISH ELECTRIC Aviation 








TIP THRUST UNITS for helicopters 
restore performance lost through heat, 
humidity and height. In operation in 
the Saunders Roe Skeeter. 
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There is a 
a Pioneer 
res Parachute 
hl for every 
cae purpose 


Canopies 





@® Parachute 
Deceleration Systems 


@ Stabilization 
Parachutes 






@ Ordnance Parachutes 
Parachute Specialists Exclusively Since 1938 


At every point in the development of the parachute, you’ll find 
that Pioneer Parachute Company’s contributions are in the fore- 
@ Troop Parachutes front. In engineering, research and development and in manufactur- 

ing, the Pioneer Parachute Company has coordinated the world’s 
e Engineering a greatest parachute manufacturing facilities, both mental and me- 

D \ ts i chanical. Whatever the application . . . whatever the special require- 

vevelopment services ments, Pioneer has the facilities for perfecting and manufacturing 

parachutes through every step . . . from engineering to the packing 

of the finished parachutes ... the finest quality, produced in 

quantity and delivered on schedule . . . Recognized for dependability 
Write for complete catalog and leadership. 


@ Personnel Parachutes 


PIONEER PARACHUTES MAKE THE DIFFERENCE 


i PIONEER PARACHUTE COMPANY, INC. — 


MANCHESTER, CONN Cable Address PIPAR 


In Conall PIONEER PARACHUTE COMPANY OF CANADA LIMITED, Smiths Falls, Ontario 





Representatives: NORWAY: Wideroe’s Flyveselskap Og Polarfly A/s, Kr. 
Augustsgt. 19, Oslo, Norway 

BELGIUM: Safe-Power, S.A., 9 Rue du Moniteur, Brus- PORTUGAL: Daun & Bleck Limitada, Rua dos Fanqueiros 
sels, Belgium 262, Lisbon, Portugal 

FRANCE: Equipements d’Avions et d'Aérodromes, 11, SOUTH AFRICA: Astra Aircraft Corp., P.O. Box 1923, 
rue Tronchet, Paris 8, France 29-31 Simmonds St. Ext Johannesburg, South Africa 

FINLAND: Karhumaki Airways Veljekset Karhumaki Oy, SWEDEN: Mr. Ake Foreman, Blasieholmstorg 14, Stock- 
Lonnrotinkatu 3, Helsinki, Finland holm, Sweden 
R . oP ee |. Diekermann G.M.B.H. & Company TURKEY: Mr. Affan Ataceri, Soysal, Han, Ataturk Bul- 
BEDICO, P.O. Giessen/Lahn, West Germany vari, Yenisehir, Ankara, Turkey 

HOLLAND: Seacsiane & Company, 20A Buitenhof, The SWITZERLAND: Riwosa S.A., Witikonerstrasse 80, 


Hague, Holland Zurich 32, Switzerland 
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NOW YOU SEE MT: > WOW YOU DONT 


THE F-@MOD 


Furious speed . . . smashing primal power . . . overwhelming 







persuader for peace, this new Thundercraft*, more than any 






other . . . is designed to deliver Tactical Air Command's com- 





posite air strikeforce knockout punch at any target, any time! 






,*Latest in the line... The THUNDERCHIEF 











FARMINGDALE, LONG ISLAND, NY 


Lengguoes aad Cuilldots a x Jecomppacable THMUVOE-Orare 











M.B.326 JET TRAINER 


AERONAUTICA MACCHI S.p.A. VARESE (ITALY) Founded in 1912 








J.F.H. FLOWMETERS 


measure all flows directly by weight, whatever 


the liquid employed. 





ACCURACY BETTER THAN 1% —- FIDELITY - ENDURANCE 
RM 64-4 (non-automatic) DM 64-4 (automatic) 


E'“FAURE-HERMAN 


68, rue de I’Est BOULOGNE-sur-SEINE Seine - FRANCE 

















OTOL RG LED EE RE SET 


See: 








F 
i 
i 
B 
g 
4 


DSESBENESS LE e PRRLE BON 


25 


DID RNA FES 








CAMBRIDGE 


Pi 
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ENGLAND 


1 KILOWATT 
V.H.F. TRANSMITTER 


This Pye V.H.F. 1 kW Transmitter is designed primarily for 
airport ground-to-air operations and for teleprinter and V.F. 
roint-to-point links. The frequency range from 115 to 140 Mc/s. 
is continuously covered, and any frequency in this range may be 
easily and quickly set up. 

It is a two-unit medium power transmitter with the r.f. and 
modulator sections assembled in self-contained cubicles combined 
to form a composite equipment for R/T service. It may be remotely 
controlled and is fully protected against damage due to overloads 
or maladjustment. All valves are accessible from the front of the 
unit and doors at the rear provide easy inspection 
and maintenance. 

All components and valves have been chosen and 
rated to achieve a high standard of reliability; 
the transmitter is therefore suitable for un- 
attended operation in tropical climates. 


H.F. and M.F. versions of this transmitter will 
shortly be available. 


Pye Telecommunications distributors in 91 countries ensure trouble-free service. 


PYE TELECOMMUNICATIONS LIMITED 


Telephone: Teversham 3131 


NEWMARKET RD CAMBRIDGE 


ENGLAND 


Cables: Pyetelecom Cambridge 
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JET SIMULATOR 
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BOAC TURNS TO Linx 
FOR ITS 707 JET SIMULATOR 


Link equipment has been selected to train the flight crews of another 
great jet fleet—the huge 707 jetliners serving the world-girdling routes of British 
Overseas Airways Corp. 

BOAC crews will get realistic jet flight experience in their forthcoming 
Link 707 simulator well in advance of their first “for real” flights in the actual 
aircraft. 

Link Aviation, Inc.—a name which has always been synonymous with the 
latest and best in electronic flight training equipment—continues to be the choice 
of the leaders in the jet transportation field. 









AVIATION, inc. 


“OF GENERAL PRECISION EQUIPMENT CORPORATION 





BINGHAMTON. NEW YORK 
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In the Boeing 707 jet airliner, you'll fly far above the 
weather...so quiet, so secure, so vibration-free, you'll find 
it hard to believe you're traveling 600 miles an hour. 


The superb 707— by Boeing, builder of the first pressurized air- 
liner... 18 years ago. Since then Boeing has built more pressur- 
ized, multi-engine aircraft than any other company in the world. 





These airlines already have ordered 707s: AiR FRANCE * AIR INDIA * AMERICAN ¢ B.0.A.C. © BRANIFF SREP HE FAC \///\ a 
CONTINENTAL * CUBANA * LUFTHANSA * PAN AMERICAN * QANTAS * SABENA * TWA © VARIG 





So much original research work has been con- 
centrated on the design of the P.1. that it 

HOW 
is an enormous improvement on anything 


GOOD A WEAPON IS Britain has had before, and well in advance 
THE P.I. of any threat that might be made at present. 


Design starts from an attitude of mind 


ENGLISH ELECTRIC’ 
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A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP 














Cold War 





is the Father of Many Things 


**... How much pomp and circumstance is involved when states- 
men set out to communicate with one another! Ambassadors 
are set in motion to act as ceremonial postmen, there is an 
exchange of verbal notes and written notes, a calling together 
of conferences and a general to-do, all reported with glee by 
our good old newspapers. Imagine our big business concerns, 
which are no mean performers when it comes to pomposity, 
indulging in such time-consuming procedures. 


Could not international affairs also be handled differently ? 


The big trusts, whose power is sometimes greater than that of 


many a small State, use the telephone. Obviously no sensible 
person will expect statesmen to do ALL their business by tele- 
phone, although, for example, a declaration of war by telephone 
(Hallo, there; from tomorrow we're at war!) might be most 
attractive. Why don’t they telephone...? Because they take 


themselves far too seriously...” 


These sentences are not an outburst of disgust with contemporary 
political developments, but were written as long ago as 1931 by the 
German Kurt Tucholsky, who committed suicide during the Nazi 
regime and whose books today are printed 
by the hundreds of thousands in West Ger- 
many. And—woe is woe—despite the loud — ‘Of course, 
condemnation of secret diplomacy after 
World War I, despite the creation of new 
republics after World War II, despite the 
alleged introduction of democratic princi- 
ples, Tucholsky’s remarks still apply: Pomp 
and circumstance ? Today it might be descri- 
bed as “putting out the red carpet’’—and it 
is done in both the West and the East, with 
State visits, conferences, congresses, recom- 
mendations and all the rest of the para- 
phernalia. 

The only change compared with the good 
old days has been in the type of politician. 
\t one time foreign ministers, ambassadors 
ind foreign service officials were career 
diplomats. It may be that not all of them 


bsorbed wisdom with their mother’s milk, 


VE 


mad No, 12, 1957 


you can’t afford to send me to the moon!» 





but on the whole they had good manners and a knowledge of 
languages. Today’s leaders generally need an interpreter for their 
more or less polite exchanges. But such an intermediary is basically 
no more than a stopgap, for, with the best will in the world, the 
sentence he transmits will lack the subtleties which the originator 
put into it. Perhaps this is one of the reasons why so many of the 
ordinary mortal’s hopes have been dashed of recent times. 
* 

Have ail the telephone lines been frozen by the cold war? With 
the means of communication available today, a brief telephone 
conversation between the Kremlin and the State Department might 
well have prevented many a misunderstanding about the Russian 
Sputnik... 


In October 1952 leading scientists from all parts of the world 
agreed to hold the first International Geophysical Year from July 
Ist, 1957 to December 3Ist, 1958. The object was to expand man’s 
knowledge of the natural sciences through joint research and 


experiment. 


It was more or less firmly decided that the first satellites 
should be launched into space during the 
1.G.Y. For the man in the street it was 
crystal clear that, though all civilized coun- 
tries would take part in ].G.Y. research, the 
first satellites — because of the tremendous 
resources needed — would remain the mono- 
poly of today’s big power blocs, the United 
States and the Soviet Union. 

It had certainly not been agreed in 
advance which of these two should launch 
the first satellite. Naturally, most people 
were ready to bet on the Americans, since 
the United States, with its high standard of 
engineering and research and its industrial 
power, seemed predestined to be the first in 
the field. Had not General H. H. Arnold, 
then US. 


Army Air Force, announced experiments 


Commander-in-Chief of the 


with space rockets as early as November 
1945? Had not the late Secretary of Defense 
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James V. Forrestal laid downin a report dated December 29th, 1948, 
that “the Earth Satellite Vehicle Program, which is being carried 
out independently by each military Service, was assigned to the 


Committee on Guided Missiles for coordination” ?* 


Be that as it may, a satellite has been circling the earth since 


October 4th, 1957— that is, several months after the beginning of 


the International Geophysical Year —and it has been launched not 
by the Americans but by the Russians. Furthermore, this first 
Sputnik was joined on November 3rd by a second, considerably 


more complicated satellite, also of pure Russian design. 


Had these events taken place in the good old days, it would have 
been part of the diplomatic routine for the head of the U.S. Govern- 
ment, for example, to send a telegram to his Russian counterpart 
congratulating him on the Russian scientists’ and technicians’ 
achievement—an achievement in which the whole world is inter- 
ested and indirectly concerned. 

But there was no telegram or telephone call... The Russian 
satellites are circling the earth. Under the pressure of the Cold War, 
the West has interpreted them as the expression of a new military, 
or at least political, threat, and even the East has taken full advan- 
tage of the surprise effect to rub in the West’s “inferiority”. Later 
generations may shake their heads over such misunderstandings. 
Research has been victorious, but politics have once again failed 
everywhere. 

This was clearly expressed in ““L’Humanité”’, the Paris Commu- 
nist daily, on November 4th, 1957, which published a cartoon by 
Louis Mitelberg showing Secretary of State John Foster Dulles 
not very flatteringly—with his favourite dachshund. The latter, 
jealous of the Russian space dog, barks to his master: “‘Of course, 
you can’t afford to send me to the moon!”’ Obviously there are 
always plenty of people ready to laugh at others’ misfortunes. 
Our so-called sportsman’s age no longer knows either good 
winners or good losers. Incidentally, Mr. 
Dulles can count himself lucky not have 
been born a Russian, as otherwise he might 
by now have been banished, like so many 
of his Kremlin colleagues, to a post as 


power station manager in Outer Mongolia. 


* 

Now that the initial excitement caused 
by the Sputniks has died down somewhat, 
the focus appears to be shifting from the 
political angle to the engineering, research 
and industrial. The Americans have re- 
gained their sporting spirit, re-assessed the 
situation and rolled up their sleeves for 
action. The President of the United States 
sent the customary telegram of congratula- 
tions to his Russian opposite number on the 
40th anniversary of the October Revolution; 

* ef. Interavia No. 4, 1949, p. 187 ete. * Castles In 
and Beyond the Air ~ The U.S. Earth Satellite Vehick 


Programme”. Also No. 12, 1956, p. 947 ete. “Sun, 
Moon and Stars”. 
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even the latter used surprisingly mild terms in his message to the 


Russian people. President Eisenhower made a speech on television 


which has been universally well received and gave a good deal of 


information of interest even to the layman. New funds and a pro- 
digious effort are to be put into the U.S. satellite programme. 
Research in this field is at last to be coordinated, as demanded 
nearly ten years ago by Defense Secretary Forrestal and later by 
Air Force Secretary Symington. Better still, a scientist, Dr. James 
R. Killian, President of the Massachusetts Institute of Technology, 
has been placed at the head of the satellite and missile programme, 
with almost unlimited powers. Secretary of State Dulles is also to 
be given a scientific adviser, and finally the first American trial 
satellite is to be launched in December; without doubt it will be 
followed by others, to repair the damage done to American prestige 
in October and November 1957. 


* 

What can legitimately be deduced from Russian statements on 
the first venture into space, together with the latest available infor- 
mation on the American satellite programme, is presented to readers 
on the following pages. ‘ 

A little over a year ago, at the 7th International Astronautical 
Congress in Rome, leading scientists from all over the world 
announced that mankind was on the very threshold of the space 
travel age. /nteravia regarded the subject as so attractive and so full 
of promise that the Editors placed it at the head of the Christmas 
1956 issue, under the title “Sun, Moon and Stars...”. Their favour- 
ite author, Dr. Theodore von Karman, “‘the gemiitliche genius of 
aeronautics” as the ‘“‘Air Force Magazine” of October 1957 named 
him, was unable to contribute to last year’s Christmas issue. This 
year the gemiitliche genius is once more in fine fettle and shows 
readers on the next page that he is well able to talk about space 
travel. 

New “planets” have appeared in the firmament and are circling 
theearth. Two thousand years ago the Greek 
philosopher Heraclitus wrote that ‘War is 
the father of all things”. In the light of recent 
developments, this sentence could today be 
slightly modified to read: cold war is the 
father of many things! Some powerful stimu- 
lus is required to carry human achievements 
a new step forward. Sputnik is the result. 

Of what use are “pomp and circum- 
stance’, verbal notes and conferences, if 
statesmen and ambassadors speak no 
common language...? Perhaps, however, 
they will some day learn the world’s most 
simple language, the language of mutual 
understanding. 

On this note, 
the Publishers and Editors wish all readers 
a Merry Christmas 
and hope that 1958 


will at last be a happy year. 











| started participating in the International Con- 
gress for Astronautics in 1953. The congress was 
held that year in Zurich, and | told my good 
friend, Prof. J. Ackeret, that we had to try to 
make the astronauts scientifically respectable. | 
have read many reports of Aeronautical Societies 
published during the preflight era, and I found 
that their scientific level was certainly no higher 
than that of the papers presented to the Inter- 
national Federation for Astronautics. Since 1953 
the President of the United States and the so- 
called **Masters of the Kremlin’, whoever they 
are, have joined the astronauts; from. their 
eminence they now look down on us, poor obso- 
lete aerodynamicists. 


The congress this year was held in Barcelona 
from October 7th to October 12th. It was, of 
course, under the shadow of the “Sputnik”. It 
seems, however, that of the 
launching of Sputnik and the beginning of the 
congress was incidental; in fact, it appears that 
the deadline the Russians worked for was the 
hundredth anniversary of the birth of K. E. Ziol- 
kowski, who published in 1903 a fundamental 
paper entitled ‘“‘Rockets into Cosmic Space” 
which he had completed in 1898. The Russians 
consider Ziolkowski as the initiator of three con- 
cepts: that of Space Flight, that of the Step 
Rocket, and that of the use of liquid propellants. 
As we know, the wish to fly in space is expressed, 
at least in fictional form, in many earlier writings, 
and also some indications of the idea of the step 
rocket can be found in previous publications on 
military technology and pyrotechnics. Neverthe- 
less, Ziolkowski’s activities represented a force- 
ful push in the direction of actual astronautical 


the coincidence 


achievements. 


Some of the authors who sent in their papers 
for the Barcelona Congress early in the year were 
visibly embarrassed for having treated the matter 
of earth satellites in a language far from appro- 
priate in the post-Sputnik era. 


1 will try to list the problems which appear to 
me to be essential at this conjuncture; most of the 
papers which [ heard or which I read in abstracts 
can be classified under one of the headings given 
below. 


The first heading may be called “Space law’’. 
It seems to me that we are justified in opening 
the list of problems with a question which is 
somewhat outside the realm of science and 


technology, for it has more of a politico-juris- 
dictional nature, namely, where does outer space 





More or Less Seriously... 


Theodore von Karman on Barcelona 


begin. Andrew G. Haley and several others have 
published papers during the past few years on 
this question; we can expect that in the near 
future either the United Nations or the I.C.A.O. 
will devote some time to defining the ceiling of 
our atmosphere in the jurisdictional sense. This 
will then be considered the lower frontier of free 
space. I have the feeling that we might allow a 
period of at least one generation to pass before 
taking up a discussion of Haley’s ““metalaw” pro- 
blems which deal with juridical concepts of space 
proper; e. g., rules of property on the moon and 
the planets, relations between the human race 
and possible other inhabitants of our star system 
or of other galaxies. However, the election of 
Haley as President of the Federation may be 
interpreted as a sign that the idea of space law 
has begun to fertilize the brains of astronauts. 


The next complex of problems is concerned 
with methods of propulsion. The techniques of 
rocket propulsion should be further studied and 
developed. In addition to chemical propellant 
rockets, nuclear and ionic rocket propulsion 
should be investigated; these types correspond to 
a gradual increase of the specific impulse (thrust 
in lb. multiplied by duration in seconds and 
divided by the weight of propellant or working 
matter consumed) from 220—300 (for present 
chemical propellants) to 800—1,200 (for nuclear 
propulsion) and to 10,000—15,000 (for ionic pro- 
pulsion). The acceleration of ions by an electrical 
field should provide a very small thrust for dura- 
tions of the order of days, weeks, and months. 
The last step in rocket development might be 
represented by the “‘photon rocket’, i.e., by a 
propulsion method which is based on the reaction 
of a “directed” radiation. However, I am afraid 
that several scientific “breakthroughs” will be 
necessary before an actual photon rocket can be 
developed. It is also somewhat discouraging that 
even Eugen Séanger, who has devoted much 
thought to this system of propulsion, does not 
believe that it will be possible to reach with a 
manned vehicle any of the stars outside of our 
solar system without applying accelerations which 
are either too high for the human organism, or, 
if low enough, would require periods of flight 
longer than twenty years. Twenty years seems to 
me a rather long time to spend on a trip even if 
we admit with Dr. Ackeret that because of the 
relativity of the concept of time the passengers’ 
calendar record somewhat than 
twenty years. 


would less 


If we return to more acute problems of today, 
then we see that the primary objective of pro- 
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pulsion research is the improvement of chemical 
rockets, perhaps by the use of high energy fuels 
for aircraft and missiles flying through and above 
the atmosphere at ‘modest’? Mach numbers 
ranging from M = 6 to M 20. These devices 
have, of course, great military possibilities. 


Specific problems of the earth satellite have 
recently been discussed in many writings. Some 
of these problems are the following: launching 
of the satellite into an exact orbit, its visibility, 
communication between earth and satellite, com- 
putation of life time, etc. I took the liberty in 
Barcelona of saying to Prof. Sedov and Mrs. Alla 
Masevitch—both eminent scientists from the 
Academy of Sciences in Moscow—that it appears 
to me that the Good Lord in putting the moon 
into its present orbit did a better job than our two 
countries either have done or probably will do. 


The selenoid or /unar satellite is now in the fore- 
ground of general interest. | was highly amused 
when Dr. Wolfgang Klemperer told me that he 
had found a theorem, formulated by the great 
French mathematician Lagrange, which may 
have applications to lunar satellites. The theorem 
says that a body can be launched into the space 
subjected to the gravitational effects of both the 
earth and the moon in such a way that the triangle 
formed by the centers of the earth, the moon and 
the third body eternally remains similar as the 
three bodies of the system change their posi- 
tions in space. This follows from a special solu- 
tion of the famous “three bodies problem’’, one 
of the classical chapters of mathematical astro- 
nomy. 


A manned satellite may be developed sooner 
than we think, and certainly sooner than a 
manned space vehicle for voyages to neigh- 
bouring planets. Nevertheless, | cannot see much 
sense in working out today all the details of such 
vehicles guided by the slogan: what are we wait- 
ing for, it only costs five billion dollars. 


The re-entry problem (return through the dense 
lower atmosphere) is perhaps the most difficult 
one which faces the astronautical engineer. Un- 
fortunately, we cannot apply the simple method 
suggested by Lucianus, the fiction writer from 
Samosata: his space-travelling hero, Menippus, 
landed with the help of the god Mercurius who 
took him by the ears and deposited him gently 
on the earth. This problem occurs in connection 
with a satellite only if one wants to recover it or 
if one wishes to establish “‘feeder lines’’ for com- 
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municating with a manned satellite. The ‘‘boost- 
glider’’ also requires a solution of the problem of 
high temperature arising from “re-entry”. Since 
the re-entry problem is a crucial one for the inter- 
continental ballistic missile, most of the investiga- 
tions devoted to it are being kept secret. 


Decisions of the 


Tis VIIIth International Astronautical Feder- 
ation Congress may be characterized as having 
placed emphasis on the organizational and 
business aspects of the Federation. 


The resolution finally adopted provided that 
“There is hereby created an ad hoc committee 
consisting of six members who will be nominated 
and elected by the Member Societies, which will 
be known as the Committee on the Correction and 
Revision of the Constitution. Each Member 
Society shall submit to the President on or before 
January 31st, 1958, its recommendations for the 
correction and revision of the Constitution. The 
Committee shall meet in persona within 150 days 
from January 31st, 1958, and it shall submit to 
the President before the next Congress a corrected 
and revised Constitution with brief statements of 
reasons for each such correction and revision.” 


The Committee appointed by President 
Shepherd consists of A. G. Haley, Chairman, 
U.S.A. ; Fritz Gerlach, Germany; Alla Masevitch, 
U.S.S.R.; Georges Delval, France; L. J. Carter, 
England; J. A. Stemmer, Switzerland. 


+ 


In view of the /egal complications and involve- 
ments which are bound to arise as the result of 
ventures into space above the earth’s atmo- 
sphere, I suggested the creation of a Committee 
“to define the regions of jurisdiction of air law, 
and of space law.”’ By common consent Professor 
John Cobb Cooper, General Counsel of the Inter- 
national Air Transport Association and world- 
renowned international lawyer, was named as 
Chairman of the Committee, which has been 
designated as “The Cooper Committee.” The 
Committee will submit its findings and recom- 
mendations to the Secretary-General of the 
United Nations. A slightly more detailed descrip- 
tion of the Committee is contained in my paper 
which was presented at the Barcelona Con- 
ference: ‘‘I urge that at a plenary session of this 
Congress, the President of the International 





Highly interesting are the human aspects of 
space flight, i. e., the reactions of the human body, 
soul, and mind to space conditions and to 
existence within a closed capsule. One remarkable 
feature of recent space-medicine research is the 
use again by researchers of the balloon—the first 


By Andrew G. Haley 


Astronautical Federation be authorized to 
appoint a Committee of seven persons, consisting 
of four physicists and three lawyers, who will 
draft a definition of ‘airspace’ and recommend a 
rule delimiting airspace jurisdiction, such defi- 
nition and rule to be supported by a statement of 
Findings of Fact and Conclusions of Law. The 
resolution should be transmitted to the attention 
of the Secretary-General of the United Nations 
and to the Secretary-General of the International 
Civil Aviation Organization (I.C.A.O.), with the 
statement that the Committee will cooperate with 
the appropriate officials of said organizations.” 


It was agreed that Dr. Sedov would arrange for 
the appointment of two Soviet scientists to the 
Committee. It was also felt that the U.S.A. should 
be limited to two members, the U.S.S.R. to two 
members, and that the rest should be named from 
such countries as Great Britain, Germany, France, 
Italy, from South America, and so on. It was the 
general consensus of the Congress that the Cooper 
Committee, in addition to defining air jurisdiction 
and space jurisdiction as an adjective task, should 
also undertake the substantive task of stating 
jurisdictional rules. 


By unanimous agreement Dr. Friedrich Hecht 
was named again as Chairman of the Astronautica 
Acta Committee, which is also the Committee 
which finally passes upon papers to be delivered 
at the Congresses, and he was authorized by 
President L. R. Shepherd to name the other 
members of this Committee. In addition to 
himself as Chairman, Dr. Hecht appointed 
Dr. Wolfgang B. Klemperer as Vice Chairman, 
and Dr. Shepherd, Dr. Sanger and Dr. Sedov. 
Any paper to be delivered at the [Xth Congress 
in Holland must be approved in writing by one 
of these Committee members. 

I was elected President I.A.F. for the ensuing 
year, along with the following Vice Presidents: 
Mr. A. Hijertstrand, Sweden; Dr. J. M. J. Kooy, 
Holland; Prof. Leonid I. Sedov, U.S.S.R.; 
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vehicle to be used for investigations in aero- 
medicine at the end of the 18th Century. It is 
true that the modern polyethylene balloon re- 
presents a great advance over the older types of 
balloons. 


Some papers presented in Barcelona contained 
speculations on the possible existence of intelligent 
life on other planets either in our or in other 
planetary systems. I must confess that the informa- 
tion I got from a woman in Los Angeles on her 
previous life on the planet Mars, which she 
obtained while in a trance, impressed me at least 
as much as some of the highly scientific contribu- 
tions presented to the congress on this question. 
This may be so because I found out that this 
particular lady was a Hungarian. I have always 
played with the idea that there is some truth in 
the hypothesis that the Hungarians are in reality 
Martians who have decided to infiltrate the 
Earth, especially the United States. 






International Astronautical Congress 






Dr. L. R. Shepherd, Great Britain; Prof. T. M. 
Tabanera, Argentina; and Prof. K. Zarankiewicz, 
Poland. This is the first time a representative of 
the social sciences has been elected President of 
the Federation. 


~ 


I intend to make every effort to broaden the 
influence of Astronautica Acta, to increase its 
circulation, and to suggest to the Astronautica 
Acta Committee that the Board of Editors and 
the Advisory Board be maintained on a current 
working basis. 


I also would desire to increase the “‘worth- 
whileness” of the annual Congresses. I intend to 
suggest that for four days of the Congress two 
non-conflicting sessions run concurrently during 
the mornings and afternoons. I am suggesting 
that I be authorized, on the basis of recommen- 
dations from the Committee, to invite a guest 
speaker to be the head of, or “‘keynoter,” of each 
of the sessions. 


There is also what is known as the Sanger- 
Von Karman-Haley proposal to create in the 
Federation an Academy of Astronautics. Persons 
would be elected to the Academy for life tenure, 
and there would be a rotating directorate chosen 
from the members of the Academy. Only scien- 
tists of real accomplishment in the natural and 
social sciences would become members of this 
Academy. ‘ 

No final proposal is on hand for the Xth Inter- 
national Astronautical Federation Congress. 
Dr. Sedov has tentatively suggested Moscow as 
the host city, but he must ascertain whether 
arrangements can be made and he will report the 
official Soviet action within two or three months. 
If Moscow is unavailable, the Xth Congress will 
be held in London. In 1960, the XIth Congress 
will be held in Stockholm. This is a firm commit- 
ment. It was suggested that in 1961 the XIIth Con- 
gress be held in Washington, D.C. 
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The New Dimension 


The Launching of the Soviet Earth Satellites 


te Americans will not quickly forget the 4th 
of October. 


On this day a Soviet scientific delegation was 
in Washington for conferences on rocket and 
satellite problems in connection with the Inter- 
national Geophysical Year. The Russian Embassy 
was holding a reception in honour of the dele- 
gation, attended by American scientists working 
on Project Vanguard, headed by Dr. John P. 
Hagen. Over cocktails the Russians were being 
told of progress in the development of the 
Vanguard and, at this moment, the Russian news 
agency Tass radioed a message which was to 
electrify the entire world: ““The Soviet Union has 
launched the first artifical earth satellite, which 
is now circling the world at a distance of some 
hundreds of miles.” The Soviet Embassy’s 
guests painfully mastered their amazement and, 
after the American scientists had congratulated 
their Russian colleagues on this remarkable 
achievement, the Soviet delegation chief, Artil- 
lery General Anatoly A. Blagonravov with ex- 
pressionless face announced: ‘“‘My people are 
proud to have made this contribution to the 
service of mankind.” 


In the time taken for Dr. Hagen and General 
Blagonravov to drive to the nearby Naval 
Research Laboratory, in order to hear the radio 
signals transmitted from the Soviet earth satel- 
lite, the red ‘Sputnik’! had once again circled 
the globe. 


How was it possible for the Soviet Union to 
have achieved this greatest technical triumph 
since the detonation of the first atomic bomb? 
Radio Moscow, the TASS agency and western 
observatories and radio stations poured out 
fragmentary information about this amazing 
project which was soon to be followed by a 
second, no less spectacular launching. A flip 


' The full Russian designation is ‘“‘Iskustvenyi Sputnik 
Zemli’”’ and means literally ‘‘Artificial Companion of the 
Earth’’. 


through the diary of the succeeding days presents 
the following picture of events. 


October 4th, 1957: 

Moscow Radio announced the _ successful 
launching of an artificial earth satellite, with a 
weight of 184 Ibs. and a diameter of 22.8 ins. 
Equipped with two transmitters working on the 
frequencies of 20.005 Mc/s and 40.002 Mc/s and 
emitting an unbroken stream of signals, the 
satellite was in an elliptical orbit around the 
globe at a height of 370 to 560 miles. Velocity 
18,000 m.p.h.; one complete circuit every 96.2 
mins. TASS reported that the orbit was in a plane 
at 65° to that of the equator. The orbit was said 
to be aligned polarwise so that the satellite 
covered the entire surface of the earth between 
latitudes 65° North and 65° South, twice in 
every 24 hours. From these facts American 
observers decided that the launching must have 
been achieved in a north-northeasterly direction 
from a base located a few hundred miles north 
of the Caspian Sea, so that all the fall-away 
sections of the carrier rocket must have fallen 
back to earth within Soviet territory. 


October Sth, 1957: 

Moscow Radio announced the §satellite’s 
“‘time-table”’ in detail, including probable times 
of passing over many major cities. From these 
details it was established that the red satellite 
would only pass over United States territory 
either during the night or during the brightest 
parts of the day, when optical observation would 
be impossible; conversely the orbit would 
traverse Soviet territory in either early morning 
or late afternoon, when observation by simple 
optical devices would be possible. Hastily the 
U.S. Navy switched its almost completed 
Minitrack tracking equipment, intended for fol- 
lowing the American Vanguard satellite, to the 
Sputnik transmission frequencies in order to ob- 
tain more precise data on the Russian satellite’s 
orbit. 


Both the Soviet satellites were launched in a north-north-easterly direction; their orbits are in a plane at 65° to that 
of the equator (left). The planned American Vanguard satellite will be launched in a south-easterly direction and its 


orbit will be at 40° to the equator (right). 
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Sputnik I, with antennae in the transmitting position, 
a duplicate on exhibition in Moscow. 


October 6th/7th: 

In Barcelona the VIIIth International Astro- 
nautical Congress opened, attended by a dele- 
gation of Soviet scientists headed by Professor 
Leonid Sedov. The Soviet delegation presented 
several papers covering generalized satellite 
problems, but refused to officially discuss any 
details of the Sputnik. At this time the first 
report of a visual sighting of the “‘“Red Moon” 
came from Australia; after repeated recording of 
the radio signals European observers were able 
to form some opinions on the shape and variations 
of the satellite’s orbit. Moscow Radio announced 
that the final stage of the rocket vehicle was also 
orbiting. 

October 8th, 1957: 

The Soviet I.G.Y. delegation in Washington 
visited installations of the Naval Research 
Laboratory and were shown details of the 
preparations for the launching and tracking of 
the Vanguard satellite. But the Soviet delegation 
gave little information on either Sputnik or 
future Russian plans. Meanwhile observatories 
and radio-astronomical stations throughout the 
world continued tracking and recording, and 
established that the maximum height (apogee) of 
the satellite’s orbit was still approx. 560 miles; 
widely varying estimates of the minimum height 
were published. 


October 9th, 1957: 

Moscow Radio announced that Sputnik’s nose 
cone was also orbiting the earth, and that the 
speeds of both nose cone and final stage of the 
rocket vehicle were increasing more rapidly than 
that of the satellite. Further, that the satellite was 
transmitting not only tracking signals, but also 
coded data on temperature, pressure, etc. It was 
announced that these data had established the 
fact that temperature and density at altitudes of 
between 180 and 280 miles were lower than had 
been previously assumed. 
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A contact with space. At a British Broadcasting Corpo- 
ration receiving station engineers tune in the HF and 
VHF signals from the Soviet earth satellite. The trans- 
mitted pulses were automatically recorded. 


October 11th, 1957: 

Up to this date the satellite had completed one 
hundred circuits of the earth and had covered a 
distance of 2.8 million miles, a distance ten times 
greater than that separating the Earth and the 
Moon. Meanwhile tracking and recording of the 
satellite with the aid of large radar equipment 
had begun. 

And, during the following weeks, while the 
world press chewed over and argued the military 
and political significance of the little metal 
sphere, the Soviet Union was quietly preparing a 
further surprise. 


November 3rd, 1957: 


In the early hours of the morning Russia 
aunched a second Sputnik which, with a living 
dog for passenger, was to carry out a wide- 
based research programme. TASS announced 
that Sputnik I was only a trial apparatus, and 
that Sputnik II could be considered the Soviet 
Union’s first satellite within the framework of 
the I.G.Y. programme. In contrast to its prede- 
cessor Sputnik II comprised the complete final 
stage of the rocket vehicle and, in addition to an 
extensive range of measuring and transmitting 
equipment, carried a pressure chamber with 
oxygen breathing equipment and automatic food 
supply for the dog, together with apparatus for 
checking on the animal’s physical condition. 
TASS had announced that an attempt would be 
made later to bring the pressure cabin and the dog 
safely back to earth; in spite of the world-wide 
flood of protests from dog lovers, Sputnik II con- 
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Recordings of the Sputnik J radio signals. The trans- 
missions, on two different frequencies, take the form of 
morse pulses, with the signals on one frequency being 
emitted in the intervals between the signals on the other 
frequency. 


tinued its silent circuits of the earth to provide 
the Soviet research workers with valuable infor- 
mation. Additional details of Sputnik II were 
released: total weight of the burnt-out final stage 
of the rocket, including the dog’s pressure cabin 
and the complete measuring and transmitting 
equipment, 1,118 Ibs.; velocity 25,000 ft./sec; 
time for one complete circuit 103 mins; maximum 
height of the orbit over 900 miles; angle of the 
orbital plane to that of the equator 65°; radio 
transmission frequencies 20.005 Mc/s and 40.002 
Mc/s, as for Sputnik I, with a considerably 
increased range of data. Finally it was announced 
that Sputnik II not only transmitted signals, but 
could also receive them, thus permitting remote 
control of certain processes on board. 

There was no room for further argument— 
Soviet technology had triumphed. The full 
scale of the results obtained from the two 
Sputniks is not yet assessable but will, in any 
case, be of tremendous value to the Russians in 
the launching of further satellites. Western 
scientists have acknowledged the success of the 
Russian undertaking without, for the present, 
being able to see any possibility of improving 
their own chances in this now unequal race. 


Incredible weight and accuracy 


Details of the first Soviet satellite have already 
provided two major surprises for technical 
observers. 

Sputnik I’s weight of 184 Ibs. is already some 
eight-and-a-half times greater than that of the 


That part of the earth’s surface covered by the Soviet satellite path is shown by grey shading, covering the territory 
while the United States Vanguard satellite will only cover a strip 40° on each side of the equator (right). 
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United States Vanguard satellite. This implies 
that the complete rocket vehicle must be almost 
ten times heavier than the equivalent American 
Vanguard vehicle (see accompanying Table). 
Additionally the near-polar track chosen for the 
satellite’s orbit, at an angle of 65° to the equator, 
demands a greater thrust-to-weight ratio than 
the track selected for the Vanguard, at an angle of 
40° to the equator; in the case of the Sputniks, 
less use can be made of the velocity components 
of the earth’s rotation (approx. 1,000 m.p.h. at 
the equator). 

Accepting the fact that the Russians had chosen 
the more difficult track, an even greater impres- 
sion is caused by the fact that they were able to 
bring the satellite into its orbit with such precision. 
The following example gives an idea of the 
degree of accuracy required: a 1 % deviation in the 
required separation speed of a satellite at an 
altitude of 200 miles, and a deviation of 2° from 
the horizontal, will result in an orbit whose 
minimum altitude (perigee) will be 75 miles 
lower than planned.? This would mean that the 
satellite would have to traverse considerably 
denser air strata and, as a result of the stronger 
deceleration, would fall back to earth certainly 
within a few days, if not within hours. 

But now consider Sputnik II. The payload, 
i.e., pressure cabin with dog, oxygen equipment 
and food supply, together with all the necessary 
measuring and transmission equipment, must 
considerably exceed the Sputnik I’s 184 lbs.; by 
even the most approximate estimate a minimum 
weight of 300 Ibs. must be considered. To bring 
a body of this weight into an elliptical orbit with 
a maximum altitude of at least 900 miles would 
presuppose a rocket vehicle with an all-up 
launching weight of between 150 and 175 tons. 
The launching thrust required for the first stage 
of such a vehicle would have to be in the 200 
tons range, a thrust which, even with the use of 
two parallel rocket motors, western experts have 
held to be barely feasible, at any rate by the use 
of conventional chemical propellants. The sug- 
gestion is now being made that the Sputnik II 
must be powered by new type propellant combi- 
nations with an extraordinarily high specific 
impulse. 

The only conclusion to be drawn is that 
Soviet Russia has overtaken the West in the 
field of rocket techniques. And, accepting the fact 
that the two Sputniks can only have been brought 
into their orbits with the aid of highly accurate 
guidance and control systems, it is difficult 


* Figures given by H. H. Koelle. 





between 65° north and 65° south of the equator (left), 
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to doubt the existence of Russian long-range 
ballistic missiles. Presumably the demonstration 
of this fact was one of the Kremlin’s objectives. 


Detailed planning 


It would be foolish to denigrate the success of 
Russia’s satellite launchings. There is every 
indication of meticulous planning, step by step, 
without risky experiments, and without the 
omission of a single development phase. This 
applies not only to the Sputniks and their carrier 
rockets, but also to the Soviet’s entire satellite 
research programme, as is clearly evidenced by 
recent Russian press commentaries. 

According to Russian statements, the rocket 
carrier for Sputnik I has been built up from 
“militarily proven’ components and it can be 
accepted that I.C.B.M.s, which were announced 
in August of this year, have played a key role. 
In this connection the report laid before the 
1.A.F. Congress in Barcelona by H. H. Koelle*, 
Preliminary Design Section Chief of the U.S. 
Army Ballistic Missile Agency, Huntsville, 
Alabama, is noteworthy. In his report, which was 
prepared some months earlier, Koelle made very 
interesting forecasts of the possible weight of the 
first Soviet satellite and the basic features of its 
launching vehicle, which have been very largely 
substantiated by details now available. Accepting 
the fact that Soviet satellite programme planners 
took over proven military rockets, then, following 
Koelle’s arguments, it is logical to assume that 
the 120-ton thrust first stage of the Russian bal- 
listic missile was employed as the first stage of the 
satellite vehicle. A possibility for the second 
stage would be the Russian-improved V.2 with 
a thrust of 35 tons, a combination which was 
apparently tested as far back as 1948. And for the 
third stage an improved version of the German 
Wasserfall rocket, with a thrust of 9 tons, could 
be utilized. A rocket vehicle of this type would 
permit the launching into its orbit of a satellite 
with an instrument payload of between 200 and 
300 Ibs. Koelle summarized by assessing the total 
weight of a Russian three-stage rocket for use 
as a satellite vehicle at between 80 and 100 tons. 


Details of Sputnik I 


The first satellite was a 22.8-inch aluminium 
alloy sphere, carrying internally one HF and one 
VHF transmitter, each of 1 Watt power, together 
with the requisite batteries, relays and measuring 
instruments. Prior to launching, the sphere was 
filled with nitrogen to circulate between the wall 
of the sphere and its contents, in order to main- 
tain the temperature level necessary for the 
correct functioning of the instruments. Ad- 
ditionally the outer surface of the sphere had a 
protective covering and was specially polished 
in order that a considerable proportion of the 
solar radiation would be reflected. 

The two transmitters worked on the 20.005 
and 40.002 Mc/s bands and transmitted signals 
of approx. 0.3 sec duration at approx. 0.3 
seconds intervals; the aerial array comprised 
four antennae 2.4 and 2.9 metres in length, which 
were folded into the last stage of the rocket 
vehicle during the ascent and were automatically 
erected as shown in the accompanying diagram 
after separation. The transmitted signals permit- 
ted not only the tracking of the satellite, but also 
the passing of certain instrument readings. The 





“Optimization Considerations for Orbital Payload 
Capabilities.” 
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Comparative data for Sputnik I, 
Sputnik Il and Vanguard 
























18 000—20000 km/h 


7000 — 7500 km/h 





Sputnik | Sputnik I Vanguard 
Satellite weight 184 Ibs. 1,118 Ibs.* 21.5 Ibs. 
Satellite diameter 22.8 ins. — 20 ins 
Transmission frequen- 40.002 Mc/s 40.002 Mc/s 108 Mc/s 
cies and 20.005 Mc/s | and 20.005 Mc/s 
Transmitter power 1 Watt 1 Watt 20-50 mW. 
Transmitter range ~6,000 miles ~6,000 miles - 
Length of 
rocket vehicle ~105 feet _ 72 feet 
Weight of 
rocket vehicle ~220,000 Ibs. ~385,000 Ibs. 22,600 Ibs. 
First-stage thrust ~265,000 Ibs. ~440,000 Ibs. 27,000 Ibs. 
Altitude at burn-out proposed 
of third stage _ — 300 miles 
proposed 
Apogee ~560 miles ~1,050 miles 1,400 miles 
Separation velocity ~26,250 ft/sec ~26,250 ft/sec | 26,000 ft/sec 
* Including the third stage of the rocket vehicle. 
Comparative sizes of the Vanguard 
(left) and Sputnik J carrier rockets. 
The probable ascent trajectory of the rocket carrier for Sputnik 1; the position at burn-out of the first, second 
and third stages of the rocket carrier are indicated by the letters A, B and C.; additional details given are the 
velocities at burn-out of the individual stages, the ground distance covered from point of launch to firing of the 
third stage, and the altitude of the satellite at firing of stage three. 
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“Sovietskaya Aviatzia’”’ reported that the meas- 
uring instruments in the satellite could vary the 
frequency of the transmission and regulate the 
length of the pulse and pulse intervals, and thus 
permit the recording of external influences on the 
satellite body. These signals were received on the 
ground, recorded and decoded, with the assistance 
of electronic computers. 


. and Sputnik Il 

At the time of going to press it had not been 
possible to obtain any precise details of the 
second Soviet satellite, but it was known from 
Russian sources that Sputnik II (i.e., the last 
stage of the carrier rocket) was several yards 
long and had the pressure cabin, canine passenger 
and instruments housed at one end. The pressure 
cabin contained instruments for registering the 
animal’s heartbeats, blood pressure, respiration 
and body temperature, which were then auto- 
matically transmitted to the ground. It was 
reported that the dog was nourished by the 
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intravenous injection of a calorie-rich liquid 
diet; water was supplied through a tube at fixed 
intervals; the animal’s reactions were recorded 
on an oscillograph and then transmitted to the 
ground by means of a television camera. 


The dog itself, a bitch of the Husky breed, had 
been prepared for its unusual task for many 
months before the actual launching and had been 
trained under conditions closely approaching 
those of the satellite; training included, for 
example, teaching the animal to drink while 
wearing the “pressure suit”, by means of a tube 
retained permanently in the mouth. At least 
this is what the programme for the experiment 
called for. The Russians claimed that this particular 
breed was best suited for the project in view of 
its pelt’s known characteristics for withstanding 
extremely high and lowtemperatures; additionally, 
of those breeds suitable for the task, this is the 
smallest and lightest (average weight 45 Ibs; 
height 18 to 21 ins.) and is also known for its 
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The orbits of the first Soviet satellite as calculated by the U.S.Naval Research Laboratory for October 11th, 1957. The 
figures along the orbital curves indicate the times at which the satellite crossed the 40th parallel north. 


calm and unexcitable temperament so that the 
heart action would not bé affected by nervous 
strain arising from the drastically changed outer 
space conditions. In this connection it is note- 
worthy that Russia has made considerable study 
of the behaviour of dogs under conditions of 
weightlessness and other spatial effects, through 
a wide series of earlier rocket launchings carrying 
research animals. 


Apart from the pressure cabin, Sputnik II is 
equipped with instruments for measuring the 
ultra-violet and X-ray radiations from the sun, 
and also a special refractor for obtaining a clear 
spectrum of the sun’s radiations, instruments for 
recording cosmic rays, and temperature and 
pressure recorders. 


The choice of transmitter frequencies for both 
the Soviet satellites is particularly interesting, 
since they differ greatly from that selected for the 
Vanguard project. On this point a Soviet technical 
journal pointed out that in the ionized layers of 
the upper atmosphere electromagnetic waves are 
subject to attenuation and refraction or reflection, 
with the degree of attenuation and refraction 
varying with the frequency; above a certain 
frequency—the so-called critical frequency— 


Schematic diagram of the refraction of radio waves in the 
ionosphere. This diagram, taken from a Soviet technical 
journal, shows the satellite as a point from which the 
40 Me/s (7.5 m) and 20 Me/s (15 m) radio waves emanate 
and are then refracted at the upper and lower boundaries 
of the ionosphere. 
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radio waves penetrate the ionized layers without 


reflection. 


For frequencies approaching the 


critical (according to Russian reports, 10—15 
Mc/s) there is a greater variation in refraction, so 
that the higher frequency signal transmitted from 
the approaching satellite is received on the ground 
earlier than the lower frequency signals transmit- 
ted at the same time (see diagram). The strength 
of the received signal in comparison to the 
transmitted signal, and the time interval between 
the first reception of the 40 Mc/s (7.5 m) and the 
20 Mc/s (15 m) signals provide valuable data on 
the structure and characteristics of the iono- 
sphere, a possibility which will not arise with the 
considerably higher transmission frequency to be 
employed in the American Vanguard project. 


In general it appears that the Soviet satellite 


programme does not coincide on all points with 
that of the United States. Summarized, the 
Russian programme appears to have the following 
main research objectives: 


Temperature, pressure and density of the 
upper atmosphere. 

Structure and chemical composition of the 
ionosphere. 

The nature of corpuscular solar radiation 
(e.g., electrons, protons, neutrons, alpha 
particles, etc.). 

The composition of cosmic radiation and 
variations in this radiation in terms of time 
and latitude. 

Measurement of the solar ultra-violet and X- 
ray radiations. 

Measurement of the electrostatic field of the 
upper atmosphere. 

Composition and variation in time of the ter- 
restrial magnetic field, and the origin of the 
so-called circular currents, etc. 

The effects of a cosmic environment on living 
creatures and the physiological results of 
weightlessness. 


The first Russian satellite has probably already 


provided the answers to some of these problems, 
to say nothing of the experience gained in the 
questions of launching and guidance. 
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Observation of the Satellite 
Orbit 


One of the most important facets of the Sputnik 
project is the observation of the satellite’s track 
and the evaluation of the data thus obtained. For 
this purpose the Soviet Union, as in other coun- 
tries, has mobilized a series of astronomical obser- 
vatories, radio stations, radio amateurs and also 
a whole army of amateur astronomers equipped 
with the simpler optical devices. In the Soviet 
Union the programme calls on the services of 66 
optical stations and 26 clubs of the “Friends of the 
Army, Air Force and Navy” (DOSAAF) for a 
planned programme of observation. Many scienti- 
fic centres have been equipped with radar appa- 
ratus and others with direction finding equipment. 
Further assistance is provided by the use of astro- 
nomic cameras. 

In the Red Army journal “Krasnaya Zvezda” the 
Russian engineer A. Nikolsky recently reported 
that the most practical way of plotting the satellite's 
track is with the assistance of radio and radar 
equipment, as in this way observations can be 
carried out day and night under any meteorolo- 
gical conditions. Optical observation will only be 
possible with cloudless skies and when the satellite 
is outside the earth’s shadow. At night the satellite 
is in any case invisible, being in the earth's shadow, 
and during the day the brightness of the sky will 
generally be greater than the light reflected from 
the satellite. This means that only the early morning 
and evening hours will be suitable for observation, 
when the satellite will have a brilliance comparative 
to a star of the sixth magnitude. Nevertheless, opti- 
cal observation should by no means be neglected. 

For geodetic purposes, within the framework of 
the 1.G.Y., the path of the satellite must be estab- 
lished with an accuracy of angular measurement 
down to a few radian seconds, and of time meas- 
urement down to thousandths of a second. These 
requirements cannot be met with simple optical 
aids. The required precision can be obtained fairly 
exactly by the systematic evaluation of a whole 
series of single measurements. A pre-requisite is 
that the observation equipment shall enable the 
passage of the satellite through the centre of the 
field of vision to be recorded with an accuracy of 
less than a second. 

In a paper presented to the |.A.F. Congress in 
Barcelona, the Soviet astronomer Alla G. Mase- 
vitch explained that the Soviet Union's standard 
observation instrument is a six power telescope 
with a 50-mm aperture and a field of vision of 
nearly 11°. This telescope is provided with reticules 
and removable horizontal levels, and is tripod 
mounted. The passage of the satellite is registered 
by the observer pressing a telegraph key, and 
recorded on a tape together with a continuous 
time signal. The use of this telescope permits the 
establishment of the position of the satellite with 
an accuracy of 0.5° and 0.5 seconds. 

For photographic measurement of the satellite 
A. Nikolsky has recommended special astronomic 
cameras with shutters for very short exposures 
and a focal length/aperture ratio of 1: 1. The field 
of vision must be not less than 30°. By the use of 
high sensitivity plates it is possible to establish 
the position in space of the satellite (in relation to 
the earth’s centre) to within 30 to 50 feet! 

In conclusion Nikolsky emphasized the import- 
ance of optical observation of the satellite in the 
final phase of its travel, especially when it enters a 
spiral path into the denser strata of the atmos- 
phere. Anyway, according to Nikolsky, the success 
of the Russian research programme for the Inter- 
national Geophysical Year will depend to a large 
extent on the precise measurement of the Sputniks’ 
path. 
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New details of the structure of the second 
Soviet earth satellite received just before going 
to press are summarized below. 

The accompanying diagram reveals, behind the 
protective cone (1) at the tip of the last rocket 
stage, instruments for the measurement of X-ray 
and ultra-violet radiation from the sun (2), a 
spherical container (3) for the transmitter and 
batteries, and finally a cylindrical container (5) 
with oxygen breathing equipment and food supply 
system for the dog. The containers for the trans- 
mitter and the dog were made of aluminium and 
covered with a special coating after polishing. All 
components are mounted in a conical supporting 
framework (4), which is connected to the airframe 
of the last rocket stage. The nose cone, which 
protects these components from the air flow and 
the friction heat of the ram air during the rocket 
ascent, is ejected after burn-out of the last stage, 
to expose the measuring instruments (2) and 
containers (3) and (5) to the full effects of the 


Equipment for recording cosmic radiation. 
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Further Details on Sputnik Il 


cosmic environment. Both the spherical and the 
cylindrical container have a temperature regu- 
lation system, which maintains the required inter- 
nal temperature regardless of the sun's radiations. 
Instrument set (2) comprises three cells described 
as photoelectrical ‘multiplicators”, for measuring 
ultra-violet and X-ray radiation from the sun. The 
three ‘‘multiplicators” are mounted at an angle of 
120° to each other and convert the radiation 
energy into electrical signals which are sent out 
by the transmitter. To conserve the limited battery 
power available aboard the Sputnik //, the ‘‘multi- 
plicators” are automatically controlled to operate 
only when the satellite is exposed to the sun's 
radiations. The recording equipment for cosmic 
radiation—two particle counters arranged at right 
angles to one another—is housed elsewhere in 
the rocket body. 


Nose portion of the Sputnik 11, 
with protective cone (1), radi- 
ation measuring equipment (2), 
container for transmitter and | 
batteries (3), supporting frame- 
work (4) and container for the 
dog (5); drawing from *‘*Prav- 
da’? of November 13th, 1957. a 
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Instruments for measuring the sun’s ultra-violet and 
high frequency radiation. 
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Was America really surprised ? 


There had been no lack of forecasts of the 
Soviet intention to launch a satellite. According 
to a report in ‘‘Time”’ on October 21st, 1957, the 
United States authorities had been aware from 
as early as the beginning of 1954 that the Soviet 
Union had given its satellite programme the 
highest priority. And during the 1956 I.G.Y. 
Congress in Barcelona Soviet delegates had left 
no doubt that their first satellite was approach- 
ing completion, and that it would be considerably 
larger than the American Vanguard satellite. 
H. H. Koelle, in the paper quoted earlier, and 
which was prepared some five months ago, 
forecast the probable Soviet carrier vehicle for 
the first satellite, and came to the following 
conclusion: ‘J am sure that the Russians believe 
that their approach is the optimum solution, as 
most of the people working on the American 
Vanguard believe that their approach is the 
‘optimum’. Both groups might be right from their 
point of view, but only history will prove which 
approach was the better. Certainly the party will 
be right who accomplishes the job of establishing 
a satellite with a reasonable lifetime and obtains a 
reasonable amount of scientific information at the 
earliest date... The answer to this question was 
not available at the time this paper was written but 
it might be available by the time the paper is 
presented.” Prophetic words which make any 
further comment superfluous. 

It is impossible to believe that the American 
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authorities were unaware of these facts. Especially 
as it can be clearly seen from the Russian an- 
nouncements that the Soviet Union was under- 
taking a far-reaching systematic research pro- 
gramme of which the two satellites formed only 
a part. As Professor G. Pokrovsky of the Soviet 
Academy of Sciences explained, “‘the next step, 
after a series of earth satellite launchings, will be 
the launching of a rocket vehicle to circle the 
moon and to provide further evidence in sup- 
port of our theories.” This proposal is by no 


The husky Laika in her pressure cabin before the laun- 
ching of Sputnik J]. 
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means fantastic when it is considered that the 
184 lbs. payload of the first Soviet satellite need 
only be reduced by some 30 Ibs. to enable the 
last stage of the existing rocket vehicle to reach 
the moon. A Barcelona report by the Russian 
physicist V.A.Yegorov' revealed that the 
Soviet Union has already computed tracks for 
reaching and circling the moon, and for the 
return journey to the earth. Certainly in the light 
of these facts, recent statements by the Soviet 
leaders demand the closest attention. 

It makes no difference whether this technical 
success is evaluated on the basis of its political 
effect or as an epoch-making triumph for 
Russian engineering, the Soviet Union has again 
demonstrated that its technological resources are 
the equal of any western nation’s. The first 
Russian A-bomb was detonated some four years 
or more after the American, and the first Soviet 
H-bomb followed the American only some nine 
months later. And, at the moment when the 
Americans began to test their I.R.B.M.s, the 
Russians had already had an operational medium- 
range ballistic missile for more than a year, to 
say nothing of the progress made in the fields of 
aircraft and jet engine design. Now that the 
existence of a Russian I.C.B.M. must also be 
accepted, the Western world must hear in the 
signals from Russian satellites in space a final, 
urgent warning and abandon its attitude of 
complacency. 


4 V. A. Yegorov, English title ‘‘Some Considerations 
of the Dynamics of a Flight to the Moon’’. 





Russia’s Contributions 
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to the Geophysical Year 


A pictorial report from the Soviet Union 


On July ist, 1957, the Soviet Union launched an 
extensive research programme for the International 
Geophysical Year. These photographs give an idea 
of the numerous projects which are being materialized 
with the aid of the most modern equipment. Hundreds 
of observation stations all over Russia will be used 
to deal with the tasks included in the heavy Soviet 
programme which embraces earth satellites, research 
rockets, high-altitude balloons, survey ships, etc. Of 
particular importance in this connection is the work 
of the Arctic and Antarctic teams on cosmic rays, 
ionosphere, geomagnetism and glacier research. 

The instruments and equipments pictured here are 
principally employed in the fields of radio astronomy, 
the study of cosmic rays and the observation of 
meteorites. 


The Abastumani astrophysical observatory in the Georgian 
Republic is now employing a 70-centimetre meniscus tele- 
scope (illustrated). — Also recently installed are other instru- 
ments for observation of the sun, the nocturnal sky glow 
and the ozone layers of the atmosphere. 
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1. P. Bardin (standing, left), Chairman of the Soviet International Geophysical Year Committee, introducing to a press 
conference three dogs which have made rocket trips to altitudes of more than 60 miles, being finally brought down safely 


by parachute. 


Two students at the stereoplanigraph of the stereophoto- 
grammetry laboratory of Moscow State University. 


This apparatus with rotating stroboscope disc takes shots of meteors on 


seven cameras. It is installed at the Stalinabad Observatory. 


A second seven-camera apparatus at the Stalinabad Observatory, suitable 
for photographing large sky areas; the area captured by the camera pro- 


bably corresponds to a solid angle of 150° 
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At the Scientific Research Institute for Terrestrial Magne- 
tism, lonosphere and Propagation of Radio Waves, located 
in the Moscow region, an automatic device for the recording 
of cosmic rays is now in use. Shown here is the neutron 
monitor control desk. 
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ss Self-recording device of a radio-tele- A radio-telescope’s antenna at the Institute for Terrestrial A radio-telescope for recording solar radiation has been erected in the grounds 
aly scope which records solar electro- Magnetism, the lonosphere and the Propagation of Radio of the Scientific Research Institute for Terrestrial Magnetism, the lonosphere 
magnetic radiations. Waves. and the Propagation of Radio Waves (Moscow region) 


Automatic ionization chamber which serves to make This laboratory is part of a new research centre for the study and recording of the density of cosmic-ray showers. A special 
cosmic rays visible. It is perhaps of interest that this instru- building, on the Lenin Hills in Moscow, houses the centre consisting of 15 laboratories, the activities of which are controlled 
ment bears the stamp, in French and Russian, “International —_ from two desks. 

Geophysical Year 1957—1958"’. 





A magnetic-ionospheric station has been constructed near Irkutsk, to measure the earth's Refractor of the new radio-telescope at Pulkovo Observatory, Leningrad. The 
magnetic field, the earth's electric currents and the propagation of HF radio waves in the telescope itself is not shown—it is erected to the left of the refractor. 
ionosphere. Picture shows a mobile antenna array for radio wave measurements. 
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The 8th International Astronautical Congress 
in Barcelona 


7 heory into practice might have been the theme of the 8th International 
Astronautical Congress in Barcelona, if the Soviet delegates had been more 
forthcoming... The Congress was disappointed. 


Three days before the opening of the Congress the first artificial earth 
satellite had been launched from the shores of the Caspian Sea. It was 
understandable, therefore, that the 200 delegates from 25 member societies 
of the International Astronautical Federation arrived in the Catalonian 
city with high expectations. And when the Sputnik passed several times over 
Barcelona, interest was keen in the streets and congress rooms. Even the 
Spanish press paid full tribute—contrary to its usual habit—to the country 
of origin of the new satellite. 


The Congress sessions, however, went on as if nothing had happened, 
and not one official word was said about the Sputnik. Not a single point was 
altered in the programme, which had been prepared six months previously. 
True, the Soviet delegates discussed general subjects connected with artificial 
satellites, but they skilfully evaded all questions touching on details of their 
first Sputnik. Professor Leonid Sedov, head of the delegation, explained 
apologetically that he had left Russia before the launching and was not fully 
conversant with all the details. A press representative then suggested that 
Sedov telephone or telegraph to Moscow for information. The reply: As 
Spain does not maintain diplomatic relations with the Soviet Union, this 
would appear to be a complicated and uncertain procedure. One prominent 
scientist described this grotesque situation in the following words: “‘At the 
very moment when astronauts, and with them the whole world, are at last 
faced with the realization of a project which has been under discussion for 
so many years, the originators of this technical revolution are silent... and 
delegates religiously avoid, in their official statements, all reference to the 
underlying main topic of the 8th International Astronautical Congress.” 


* 


What then did emerge in Barcelona? The Congress, organized by the 
Agrupacion Astronautica Espanola, was officially opened on October 8th 
with a reception in the Sal6n de Ciento del Ayuntamiento in Barcelona’s 
Town Hall, although the technical committees had begun their work the day 
before in the Supreme Research Council’s premises. Highlights of the 
Executive Committee’s session were the unanimous election of Andrew G. 
Haley as I.A.F. President for 1958 and the re-election of the Vice Presidents. 
In the Washington attorney, the Federation has at its head not only a well- 
known space law expert but also a forceful organizer, who will press ener- 


the I.A.F. has been persistently demanding. Nomination of the President 
was followed by a display of folk dances organized in the Montjuich Park 
by the Barcelona Senate, an evening providing ample opportunity for social 


contact between East and West. 
‘*« 


Within this brilliant framework the sessions of the technical committees 
naturally took the foremost place. 


Of the four members of the Soviet delegation, only the two women, the 
25 year old astronomer Dr. Alla Masevitch and the radiation research 
expert Lydia Kurnosova, spoke personally, and the three other Russian 
papers were presented only in manuscript form. The delegation head, Pro- 
fessor Leonid Sedov, and his assistant, Anatoli Karpienko, had apparently 
come only as observers, a duty which they took extremely seriously. 


Astronomer A. Masevitch (member of the Soviet Union’s Academy of 
Sciences) spoke not of the Sputnik itself, but only of arrangements for 
optical tracking within the Soviet Union. The task of organizing the optical 
observation programme for the satellite was delegated to the Astronomic 
Council of the Soviet Academy of Sciences. The standard observation 
instrument used is a telescope with 50 mm aperture, mentioned elsewhere 
in this issue. Altogether there are more than 60 optical tracking stations 
in operation in Soviet territory, each working under the physics or mathe- 
matics chair of the nearest university. Alla Masevitch did not fail to add 
that the Russian observation stations within the orbit of the projected 
American satellites would be glad to participate in tracking the Vanguard, 
provided that the satellite’s exact ephemerides * are announced in time. 


Lydia V. Kurnosova read a paper on the study of primary cosmic radia- 
tion with the aid of artificial earth satellites. In her opinion, there are two 
main problems which can be solved by means of satellites: the variations 
in cosmic radiation as a function of time, and the composition of the 
spectrum of primary cosmic radiation. An important point here is to deter- 
mine the relationship of light nuclei (lithium, beryllium, boron) to medium 
nuclei. Among details described were a method of investigating spectra 
by means of the Vavilov-Sherenkov effect and an experimental equipment 
developed by the Lebedov Institute of the Academy of Sciences. Finally, 
in the Soviet view, satellites can be equipped with instruments to measure 


pi fs A * Ephemerides are the pre-calculated positions of heavenly bodies; in the case of 
getically for the creation of the International Space Travel Academy which satellites this means the position at a given time. 
i — Members of the Soviet delegation: left to right, Anatoli Karpienko, Lydia Kurnosova and Alla Masevitch, all of the Soviet Union’s Academy of Sciences. 2 — Members 


of the 11-man Polish delegation at the conference table. 3 — 


Andrew G. Haley, the newly elected I.A.F. President. 
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the primary proton flow, thus helping to solve a series of other problems 
in radiation research. 


The manuscript report by D. E. Okhotsimsky, T. M. Eneyev and G. P. Ta- 
ratynova discussed methods of determining the life of artificial satellites. 
Whereas earlier published works on this subject have apparently enabled 
calculations to be made only for circular satellite orbits, the present report 
gives general solutions for all cases, whereby the life of a satellite can be 
determined through the graphic presentation of integral curves of the first 
order. The same method can also be used to ascertain all variations in orbit 
parameters as a function of time. The equations in the process described 
by the three Soviet scientists were integrated by the large BESM electronic 
computer at the Academy of Sciences. A remark at the end of the report 
reveals that the Russians expect to obtain valuable information on pressure 
and temperature of the upper atmosphere from the first satellite and thus 
to be able to correct certain empirical components of the formulae, 
**... which would be of great value for future satellites’’. 


The paper by V. A. Yegorov on the dynamics of a voyage to the moon, 
already mentioned elsewhere in this issue, aroused great interest among 
Congress circles and suggested that this daring project is perfectly feasible— 
at any rate from the mathematical point of view. With the aid of electronic 
computers, Yegorov had arrived at a series of possible trajectories, which 
would take the vehicle, after several circuits of the earth, to the moon, 
once round the moon at a short distance from the surface and finally back 
to earth. During the “passive” (i. e., unpowered) part of the trajectory 
occasional corrections (with the aid of small auxiliary rockets) would be 
necessary, corrections which would not be required for a flight direct to 
the moon’s surface (with landing on the moon) or for an orbit around the 
moon at a very great distance. To arrive at the results described in the 
paper, Yegorov had to calculate no fewer than 1,000 trajectories. 


The fifth Russian contribution was a manuscript report by D. E. Okhot- 
simsky and T. M. Eneyev on the establishment of artificial satellites in 
orbits. This paper, also purely theoretical, dealt with the trajectory elements 
for the ascension of the carrier rocket and the permissible margin of error 
for attaining a given orbit. 


This space vehicle with ionic pro- 
pulsion projected by E. Stuhlinger 
would weigh roughly 600 tons and 
carry a payload of up to 150 tons. 


A nuclear reactor with steam 
generator; B — ion thrust chamber; 
C — turbine coupled to high voltage 


generator; D disc cooler; E — crew 


cabin. 








































Soviet scientist V. A. Yegorov spoke on trajectories for reaching and orbiting the moon. 
The curves shown are possible trajectories for a journey round the moon, with the 
space vehicle leaving the earth’s atmosphere tangentially to the earth’s surface and 
re-entering the atmosphere again at the same angle. The small circle (m,) represents 
the earth; the dots (m,) represent the position of the moon, and the circles around 
these points indicate the critical range of the moon’s gravitation in which the latter 
greatly exceeds the earth’s gravity forces. 


On the other side, the American papers read left no doubt that U.S. 
industrial concerns and research institutes are also seriously working on 
satellite and space travel problems. The fact that the great majority of the 
American delegates to the Congress were from industry speaks for itself. 


A highly interesting report by P. E. Glaser (Arthur D. Little Inc., Cam- 
bridge, Massachusetts) entitled ““On the Generation of Temperatures to 
30,000° K”’ gave an insight into new methods of producing very high tem- 
peratures for materials research. In addition to electrical and chemical 
energy, such as plasma jets, Argon shock tubes, etc., it has recently been 
found possible to use electromagnetic radiation from high temperature 
sources, such as high intensity electric arcs. The majority of the methods 
listed are used in the investigation of structural materials for ballistic 
missiles, whose nose cones can be subject to temperatures of up to 30,000° K 
on re-entry into the atmosphere. Glaser also hinted at the possibility of ob- 
taining considerably higher research temperatures. 


“Attitude Control of a Satellite Vehicle’, a problem which arises not 
only in manned, but also frequently in unmanned satellites, was the subject 
discussed by R. E. Roberson (Autonetics Division, North American Avia- 
tion Inc.). The lecturer suggested several different ways of influencing the 
attitude of a satellite (gyro stabilization aids, etc.), which must, of course, 
be combined with measuring systems to determine the attitude. An inter- 
esting point is that the attitude of artificial earth satellites can be noticeably 
changed by cosmic radiation and meteorites, so that in observation satel- 
lites, for example, some form of control aid is essential. Roberson’s state- 


4 — Dr. W. Klemperer, Douglas Aircraft Company. % — Professor Singer, University of Maryland, in conversation with a reporter. 6 — Professor Theodore von Karman, Chairman 
of N.A.T.O.’s Advisory Group on Aeronautical Research and Development. 7 — Professor Leonid Sedov, leader of the Soviet delegation, working for Russo-Spanish entente. 
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Preparing to launch a plastic balloon for high-altitude research, such as was proposed 


in Barcelona by Otto C. Winzen. 


ment that the configuration of the space vehicle also influences its attitude 
control suggests that future satellites may not necessarily be spherical. 

R. T. Patterson (The Martin Company) read a paper entitled ‘Vertical 
Recovery—Feasibility of the Physical Recovery of Scientific Research Pay- 
loads from Very-High-Altitude Near-Vertical Trajectories”. A similar 
subject was also discussed by Norman V. Peterson (Sunnyvale Development 
Center, Sperry Gyroscope Company), whose paper was entitled ““Recovery 
Techniques for Manned Earth Satellites’ and discussed a method of re- 
covery involving high-speed aircraft. He suggested that an aircraft in the 
speed class of the Douglas X-15 could retrieve a satellite whose capture 
if it made 


velocity was 7,000 ft./sec. at an altitude of some 200 miles (... 


contact with the satellite—Ed.). 


Carl Gazley, Jr. and David J. Massen (Rand Corporation, Santa Monica, 
California) presented a paper entitled “*Recovery of a Circum-Lunar Instru- 
ment Carrier’, the third American contribution to tackle the question of 
bringing satellites or space vehicles safely back to the earth’s surface. 
Firstly, a radio tracking system (on the ground) and a transponder (aboard 








Is it Too Early for Space Law? 


Space law is in the news. Mortgages on 
the moon? Breach of promise between an 
earth man and a Mars woman? ...\t is easy 
to make jokes on the subject, and plenty of 
them have been going the rounds during 
recent years. But now that a living creature, 
even if only a dog, has ascended to above 
the upper limit of the atmosphere, the sub- 
ject is beginning to need serious consider- 
ation. 

In the past few weeks thousands of 
people have been asking what would happen 
if parts of the satellites fell to the ground 
and caused damage. To refer in this con- 
nection to the Rome Convention on the 
question of liability for damage to third par- 
ties on the surface would obviously be 
absurd for more reasons than one. Never- 
theless a “hypothetical’’ glance at this Con- 
vention reveals how much has changed in 
the past few years and how much the legal 
experts must do in order to catch up with 
engineering advances. The Rome Con- 
vention provides for claims for compensa- 
tion for damage caused by “the flight of an 
aircraft’’. This is as far as it goes. A rocket 
might perhaps at a stretch be described as 
an aircraft, but not a satellite. When it 
comes to the word ‘‘flight'’, every unbiased 
observer thinks of it in terms of lift and drag, 
but certainly not of the unpowered orbiting 
of vehicles in space 


The question of civil responsibility, how- 
ever, is not the only problem, and probably 
not even the most important. As was re- 
vealed by the heated space law discussions 
during the London disarmament talks, the 
most cherished principle of allStates,namely 
sovereignty, is at stake here. Article 1 of the 
Chicago Convention lays down that “every 
State has complete and exclusive sover- 
eignty over the airspace above its territory”’. 
But this does not go far enough either. The 
Sputnik obviously has nothing to do with the 
“airspace’’. This leads straight to the heart 
of the main problem which is at present 
most seriously preoccupying the space law 
experts, namely the dividing line between 
space law and air law. 


It is not possible to go into details in 
these few lines. Suffice it to say that many 
well-known air law experts—for example, 
John C. Cooper (Professor at McGill Uni- 
versity, Montreal), Dr. Alex Meyer (Head of 
the Air Law Institute at the University of 
Cologne), and Oscar Schachter (Head of 
the United Nations’ General Legal Division) 
—are energetically tackling this basic prob- 
lem, and that even such an authority as 
Theodore von Karman has no hesitation in 
making extensive and valuable contributions 
to the subject, though it touches only the 
fringe of his work... the fringe of space. 











Diagram of a solar furnace 
by Arthur D. Little Inc 
for the production of very 
high temperatures. Equip- 
ment of this kind was 
described by P. E. Glaser 
at the I.A.F. Congress and 
is used for research into 
heat’ resistant structural 
materials. 


MIN APERTURE 


the space vehicle) were proposed, with the aid of which the satellite’s pro- 
bable point of impact on the earth’s surface could be ascertained. If the 
space vehicle is assumed to be a sphere 3 ft. in diameter and with a weight 
of roughly 400 Ibs., it would be subject to a deceleration of roughly 300 g 
on vertical re-entry into the atmosphere at an altitude of around 80,000 ft. 
If a heat-absorbing, vaporizing material is used for the protective skin, 
about 40 to 50 Ibs. of this material can be expected to melt away; using a 
fairly generous safety factor, some 125 lbs. of heat-absorbing surface is 
postulated for the vehicle. If the vehicle’s re-entry trajectory is chosen in 
such a way that the body lands on a water surface, an impact deceleration 
of 1,500 g must be expected, when the body has been slowed down by the 
atmosphere to the free fall speed of about 300 ft./sec. Electronic equipment 
to withstand the forces involved can readily be made today. 


Ernst Stuhlinger, who has for a number of years past been investigating 
the basic principles of ion propulsion on behalf of the Army Ballistic 
Missile Agency, Huntsville, Alabama, gave structural details of a hypo- 
thetical space vehicle with ion propulsion, using an atomic reactor as main 
source of power for the high voltage generator of the ion thrust chambers 
(title of paper: “Design and Performance Data of Space Ships with Ionic 
Propulsion Systems”). With a take-off mass of 600 tons, the vehicle would 
have a payload of 150 tons and could make the journey from earth to Mars 
in 400 days. 


David G. Simons (Chief of the Space Biology Branch, Aero-Medical Field 
Laboratory, Holloman Air Force Base, New Mexico) who achieved fame 
a few months ago through his balloon ascent to an altitude of over 100,000 
ft. (cf. Interavia No. 10, 1957, page 1040 etc.), introduced the I.A.F. Con- 
gress to a project known as “‘Satellorb”’ (Satellite Simulating Observation 
and Research Balloon), under which high-altitude balloons could be used 
for training future space vehicle crews and familiarizing high-altitude pilots 
with environmental conditions in the stratosphere. Balloons of this kind 
could also be used for systematic investigation of visibility conditions at the 
outer limits of the atmosphere. 


Many other valuable contributions to the Congress have had to be passed 
over here for lack of space. However, the cross section of the lecture pro- 
gramme presented reveals that the subjects discussed are approaching much 
closer to practical space travel, already introduced by the Russian satellites. 
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Ideal speeds and propulsion systems for reaching extra-terrestrial space: The left and right 


borders of the picture give the distances on a logarithmic scale (in nautical miles) to the 
heavenly bodies and space regions shown. The figures on the lower horizontal line of the 
grid give the ideal burn-out velocities (in 1,000 ft./sec.) as an indication of the energ) 
required to reach the heavenly bodies illustrated above. The arrows in the black colum 
of the right-hand half of the picture illustrate the applicability of the sources of energy » 
question. The relevant propulsion systems are shown symbolically to their right. 

(By courtesy of the Convair Division, General Dynamics Corporation) 
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Characteristic vehicle configurations 
for attaining distances shown. 





Red Square 
Rocket Parade 


Be 40th anniversary celebrations of the 
October Revolution included the display of an 
impressive arsenal of new weapons on Moscow’s 
Red Square; in particular, Western observers 
noted four different types of rocket weapons for 
various roles. From the usual meagre Russian 
comment on this military demonstration it was, 
however, established that the following categories 
of weapon are concerned: 1 — short-range 
unguided rocket mounted on a self-propelled 
launching platform; this weapon apparently has 
a solid propellant power unit, and is comparable 
to the American Honest John artillery weapon; 
2 — short-range guided missile also mounted on 
a_ self-propelled launching platform; by all 
appearances this weapon, comparable to the 
American Corporal, is powered by a liquid 
propellant rocket motor, and the range is 
probably greater than the first category; 3 - 
medium-range ballistic missile with liquid propel- 


This short-range guided rocket is apparently designed for vertical launching. 


Two-stage surface-to-air guided missile on its mobile launching platform. In addition to the cruciform stabilizers, the 
weapon shows two sets of four guide vanes near the nose and at the rear. 


lant power unit, probably comparable to the 
American Redstone; 4 — two-stage surface-to-air 
guided missile, on an articulated trailer mounting. 

Alongside these categories were further short- 
range rocket weapons, almost certainly unguided, 
for the infantry support role; T54 medium 
AFVs; new twin-mounted 57-mm self-propelled 
anti-aircraft guns; and finally a self-propelled 


platform equipped with an approximately 16- 
inch (40-cm) diameter, almost 48-feet (15-m) 
long cylindrical tube (N.B. not a barrel). The 
role of this weapon has not been established, but 
it is probably a firing tube for the launching of 
guided missiles. All the weapons were displayed 
in quantities suggesting that large-scale operational 
production is in hand. 


An unguided rocket weapon on a self-propelled launching platform. 


A medium-range ballistic missile: length approx. 64 feet (20 m); diameter approx. 6 14 feet (2 m); guidance, similar to the V2, by four aerodynamic stabilizer vanes and, at the 


rear, four jet vanes. 








GUN FIRE CONTROL SYSTEMS FOR MEDIUM A.A.A BATTERIES 


The picture shows a Gun Fire Control 
system for 40 m/m Guns 

onsisting of : Fire Control Radar Set 

for target acquisition and for automatic 
tracking, optical tracker and electronic 


omputer with a total weight of less 


than 3 tons. 
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Quick computation of gun data with 
maximum accuracy, Training of maintenance 
personnel has been simplified considerably 
through the application, wherever possible, 
fob ime (Lo nvalce del :Ycomes Lalo mrorelanl eleval-lanecmecy inal it- mm ce) 
those employed in the design of the 
Contraves F/90 Director, 
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TEST INSTALLATIONS 


for jet engine equipment 


Test conditions : humidity measurements also in the minus area, 
Alternating temperatures between + 100° C and positive and negative pressure from 0.06 to 


— 12°C, 29 p.s.i., 
manual and automatic electronic control, recording of all test processes by pen recorders, 
air conditioning in the plus area, size of test chamber 8.8 cu.ft. to 706 cu.ft. 
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DEUTSCHE WAGGON- UND MASCHINENFABRIKEN G.M.B.H. 


Refrigeration Division Berlin-Borsigwalde, Eichborndamm 129-139 












a 

















ae ~ > 


OEE MIA. 


OFFICE FRANCAIS D’EXPORTATION 
DE MATERIEL AERONAUTIQUE 








Export Agents for the 
French Aircraft Industry 






OFEMA - 4, RUE GALILEE, PARIS-I6" gif TEL. KLE. 89-10 - TELEGRAMS EXAERO 























MESSIER 


... 1S honoured to be associated with 
French aviation’s greatest successes 





Undercarriages, wheels, brakes, circuits and servo mechanisms 


58, Rue Fenelon - MONTROUGE (Seine) - Tel.: ALE. 22-36 








JET -intost 


The only jet trainer in the world to have been accepted 
for ab initio and basic military flying training, the Jet 
Provost has been ordered into production for the Royal 
Air Force. 


In service with the Air Forces of seven nations, 
the Pembroke is a versatile general purpose 
military transport. Passenger seats are quickly 
removable for conversion to the roles of freight 
carrying, supply dropping, ambulance, aerial 
survey or flying classroom. 
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A Hunting Group Company 


A 
LUTON. BEDFORDSHIRE, ENGLAND and at 1450, OCONNOR DRIVE, TORONTO, CANADA 








Placing the Vanguard Satellite in Orbit“ 


By Dr. John P. Hagen, Director, Project Vanguard, 
The United States Naval Research Laboratory 


In contrast to the Russian earth satellite programme, closely associated with ballistic missiles 
development, the American Vanguard project was declared, from its inception, as a non-military 
undertaking completely divorced from all parallel military |.R.B.M. and 1.C.B.M. weapons programmes. 
This meant that the designers have had to rely upon comparatively modest resources, which in turn 
demanded the choice of a minimum effective size for both the satellite and its rocket vehicle, without 
any form of ‘‘super-priority’’. For the news-hungry public the non-military status of the Vanguard 
project has had the advantage that detailed particulars of the structure of the carrier vehicle and the 
various types of satellite have been made available, and that all aspects of the mechanics of launch 
and orbit have been open to general discussion. By comparison important details of the Russian 


satellite are still shrouded in secrecy. 


The following article, by the scientist responsible for Project Vanguard — Dr. John Peter Hagen — 
offers first-hand information. It must be added that a first test launching of a Vanguard-type rocket 
into the ionosphere has meanwhile been carried out, powered only by the first-stage rocket motor, 
and that four sub-miniaturized test satellites will also be launched before the end of the year. The 
launching of the first 20-inch measuring satellite is planned for March 1958. Ed. 


Tie American Satellite Launching Vehicle 
(Fig. 1) will be called upon to establish artificial 
satellites in orbits around the earth during the 
International Geophysical Year. It was early 
decided that the orbit must lie outside the 
absorbing atmosphere to make possible measures 
of the electromagnetic and corpuscular radiation 
coming in from outer space and to determine 
their geophysical effects. It was also decided that 
the orbit should be sufficiently within our 
atmosphere to make possible studies of the 
atmosphere itself. The design of the launching 
vehicle evolved from a consideration of the 
minimum requirements imposed by the vehicle 
mission, the current status of the art in rocketry, 
the current status of guidance in rocket instru- 
mentation, and the logistic problems associated 
with the launching of a rocket of the magnitude 
involved. 


Orbits 


The principal demands on the performance of 
the launching vehicle are determined by the 
characteristics of the earth’s gravitational field 
and its atmosphere. Circular orbits lying only a 
small fraction of the earth’s radius above the 
earth’s surface require an orbital speed of about 
25,000 feet per second. As the orbits get larger the 
required speeds go down until, at the moon's 
distance, the required speed is only about 3,000 
feet per second. However, while the kinetic 
energy is thus lower in the larger orbit, the total 
energy is greater due to the large increase in 
potential energy required to remove the body 
far from the earth. In the case in hand then, the 
launching vehicle must impart sufficient energy 
to the satellite to lift it some 300 miles above the 
earth and then sufficient kinetic energy to give it 
the required speed to maintain it in its orbit. 

The lifetime of the satellite should be at least a 
fortnight, in order to allow adequate time for 


* Extracts from a brochure published by the U.S. Naval 
Research Laboratory, amplified by the most recent pho- 
tographs available from the U.S. Navy, the N.A.C.A. 
and the U.S. Air Force. See also the articles *‘The I.G.Y. 
Rocket and Satellite Program’’ by Dr. Joseph Kaplan, 
and “The Vanguard Satellite Transport Rocket’’ in 
luteravia December, 1956, pages 953 and 958. 
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conducting significant geophysical and astro- 
physical researches. It has been estimated that an 
initial circular orbit at the height of about 200 
miles is required. The desired minimum initial 
perigee height of the Vanguard satellite was 
taken to be 200 miles. 

The character of the orbit is determined by the 
satellite’s position and velocity vectors when it 
is projected into its orbit; that is, when it receives 
its last impetus from the final stage of the rocket 
launching vehicle. If the speed is exactly that 
required for a circular orbit beginning at the 


Fig. 1: On October 23rd, 1957, a Vanguard carrier rocket 
was test launched with full load from the Air Force Mis- 
sile Test Center, Cape Canaveral, Florida. The mockup of 
the second stage, propelled solely by the first-stage motor, 
reached an altitude of 110 miles. 





ene 
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Dr. John P. Hagen with the small-scale (roughly 1: 20) 
model of the American satellite rocket and a full-size 
model of the instrument satellite. 


projection height and if the velocity vector is 
truly horizontal then the orbit will be circular. 
If either condition is not fulfilled, then the orbit 
will be elliptical. Actually, it is highly unlikely 
that either condition will be met. If, for example, 
the projection velocity is less than that required 
for a circular orbit beginning at the projection 
height then the orbit will be a sub-circular ellipse, 
and perigee, that is the point of closest approach 
to the earth, will be less than the projection height. 
If at projection the horizontal velocity exceeds 
that required for a circular orbit the orbit will be 
elliptical and the height of apogee, i.e., the point 
at which the satellite is at the greatest distance 
from the earth, will be greater than the projection 
height. This is illustrated in Figure 2. 

If the velocity vector is directed slightly 
downward at projection, the satellite will dip 
into the lower atmosphere before rising again. 
Hence the perigee height will be lower than the 
projection height. Aiming high is of no real help, 
however. For example, if two satellites are 
projected at the same small angle to the horizontal, 
one downward and the other upward, the 
resulting orbits will be similar and will be sym- 
metrically located with respect to the projection 
point. This is seen schematically in Figure 3. 
In either case the perigee height will be the same. 
In the latter case, however, it will occur a little 
later after nearly a whole revolution has been 
completed. Practically speaking then velocity 
vector deviations in either direction upwards or 
downwards are equally undesirable. Hence, an 

‘urate control system for aiming the third- 
velocity vector is essential. In order to 
the fact that the projection velocity 

xot be truly horizontal, the pro- 
jection altitua ‘4 be higher than 200 miles. 
A projection altitude of about 300 miles appears 
to be consistent with the various requirements 
and characteristics associated with the satellite 
launching vehicle. The injection altitude and 
perigee limitations are shown better in Figure 4. 
This figure is drawn from a launching height 
of 300 miles, for the orbit limitations of 200-mile 
perigee and 1,400-mile apogee. If there were no 
angular errors in launching, the velocity could 
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Fig. 2: Orbits 
projecting the 
horizontally: 
separation speed is lower than 
circular velocity: in 
it is equal to circular velocity, 
and in case C, it is greater than 
circular velocity. 
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lie anywhere between the limits of 99 to 105% 
of the circular velocity and still keep the orbit 
within the limits set. If there are angular errors 
then as the launching speed increases the allow- 
able error in launching angle rapidly increases so 
that when the launching speed is 5°% above the 
circular speed an error of approximately 4° in 
either direction can be tolerated. The minimum 
horizontal velocity for a circular orbit at 300 
miles altitude represented by the 100°, index 
of this figure is 25,034 feet per second. 

The two major perturbing effects on the orbit 
are air density and the non-uniform shape of the 
earth—each reacts, of course, in a different way. 
One tends to destroy the orbit by slowly remov- 
ing energy, the other simply tends to modify the 
plane of the orbit. The first effect will be to 
reduce the apogee distance with little effect on 
perigee. The second perturbation, that due to 
the equatorial bulge of the earth, causes the plane 
of the orbit to precess and also causes the position 
of perigee to slowly move around the orbit. 

The planned inclination of the plane of the 
orbit to the plane of the earth’s equator is 40° 


Space Travel | 





Fig. 3: Orbits produced by projecting the satellite not 
4 a downward projection error 
is present, in case B an upward projection error. If 
the angle errors and separation speeds are equal in 
the two cases, the orbits will be symmetrical. 


Fig. 4: Permissible angle ¢ 
and downwards, 
satellite’s separation speed 


tude of 300 miles. If the 
above 200 miles and the 
1,400 miles, the errors 
within the hatched area. 


5°. This inclination was chosen as a com- 
promise of several factors: scientific, range safety, 
and availability of launching facilities. The 
available launching facilities for a rocket of this 
size and kind are limited. The choice was made 
to use the Air Force Missile Test Center which 
is at a latitude of 28° 30 minutes north. Due to the 
fact that the plane of the orbit must contain the 
center of the earth the minimum inclination of 
the orbit is the latitude of place of launch. Geo- 
graphical considerations make it desirable to 
incline the launch trajectory to the south of east 
but limit the azimuth to which the trajectory 
may be turned to that azimuth which results in an 
inclination of the orbit somewhat in excess of 
35° (Figure 5). It should be pointed out here 
that it is advantageous to launch the satellite as 
nearly toward the east as is possible in order to 
take advantage of the rotation of the earth about 
its axis. 
Satellites 


There are several different satellite designs 
being made for launching attempts. Figures 6, 


Structure of the 20-inch 


plotted 


of circular velocity) at a separation alti- 


Fig.6: 
I.G.Y. satellite designed to 
measure cosmic radiation. The 
spherical skin is of thin 
magnesium film; instruments, 
miniature transmitter and 
batteries are housed in a heat- 
insulated eylindrical 
tainer: the four antennas are 
spring-actuated. 
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Fig. 5: The 1.G.Y. satellite, launched in a 
south-easterly direction from Cape Cana 
veral, Florida, will cross the equator at an 
angle of 40 5°. On the next orbit it wil 
verigee is to be be roughly 22.5 further west 
below because of the earth’s rotation. 
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7 and 8 show two drawings and a model of these 
satellites. The highly polished silicon-monoxide 
coated 20-inch diameter magnesium sphere of the 
Lyman-Alpha and Cosmic Ray satellites (Fig. 6) 
which weigh 21'4 lbs. have four antennas 
mounted 90° apart at the equator. These antennas 
are fastened by tubular rods to a tubular ring 
which is concentric with a cylindrical inner 
package. The cylindrical inner package holds the 
electronic circuits for the transmitter, the scientific 
instruments and the batteries. The four antennas 
must be capable of being stowed out of position 
during the launching of the vehicle and this is 
done in a fashion shown in Figures 6 and 7, 
where the antennas are folded and can be tucked 
under the nose cone. The antennas are on a 
spring support and as the nose cone is jettisoned 
the antennas snap down into their equatorial 
position and fit snugly on conical supports. 


It is intended to separate the satellite from the 
third stage. This is done by means of a separation 
mechanism, a completely self-contained unit that 
fits into the socket at the base of the satellite, and 


Fig. 7: Structure of the 13-inch I.G.Y. 
satellite for measuring the earth’s 
magnetic field. The spherical skin and 
the magnetometer sensing head are of 
Spiralloy plastic, the cylindrical con- 
tainer of light metal. The antennas 
also differ from the normal variety. 
This satellite will carry an inflatable 
sub-satellite (see Fig. 13). 
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uses the acceleration characteristics of the third 
stage as a method of arming and operation. 


Satellite Launching Vehicle 


The requirement that the earth satellite be 
established during the International Geophysical 
Year imposed grave limitations on the develop- 
mental approach to the design of the launching 
vehicle. It was obviously desirable to use as 
many ‘off-the-shelf’? components as possible, to 
use a configuration for which much of the 
preliminary design had already been done. A 
study which had been made of a modification of 
the Martin Viking design showed it applicable 
for use. It was then necessary to determine those 
elements which involved developmental effort, to 
arrange for their procurement and their integration 
intothe vehicle, and to evaluate their performance. 

A three-stage configuration was selected. A 
theoretical analysis of staging shows that for the 
same gross weight, performance, and payload, 
the velocity gain over a single-stage is 33 percent 
for two stages, 45 percent for three stages, and 
only 70 percent for an infinite number of stages. 
Because of the added complexity of additional 
stages, it was decided to limit the combination 
being considered to vehicles having three stages 
or less. 

The other basic decision which had to be made 
was the extent to which active guidance would 
be employed, or more simply, the number of 
stages that would be guided. This decision 
influenced the character of each stage, its size 
and complexity, and whether it should employ 
liquid or solid propellants. A three-stage combi- 
nation employing liquid propellants in the first 
and second stages and a solid propellant in the 
third stage, with guidance in the second stage, 
was selected for the Vanguard configuration 
(Figure 9). 

The vehicle which was defined had a minimum 
gross weight of approximately 20,000 pounds. The 
minimum thrust level for the first stage, to 
assure a safe initial (take-off) acceleration was 
chosen as 27,000 pounds. Stage weight and 
performance criteria, once the first-stage gross 
weight and thrust were fixed, were determined by 
the employment of weight and trajectory opti- 
mization techniques. These values were established 
as initial targets in the Vanguard vehicle specifica- 
tion and are reproduced in the following table; 
some of the values have been revised slightly as 
a result of the development program. 


Vanguard Weight and Performance Data 








Gross Weight 22,600 Ibs. 
of Vehicle = 10,250 kg 
First Stage Second Third Stage 
Stage 
Thrust 27,000 Ibs. 7,500 Ibs. 2,350 Ibs. 
(12,250 kg) (3,400 kg) (1,650 kg) 
Burning time 146 sec. 120 sec. 30 sec. 
Velocity 
increment 
horizontal 4,023 fps 8,389 fps 13,405 fps 


(1,226 mps) (2,557 mps) (4,086 mps) 





(The total horizontal velocity increment of the third stage 
equals 25,817 fps - 7,869 mps) 


To assure a reasonable acceleration at the 
separation of the second stage from the first, a 
nominal thrust of 7,500 Ibs. was selected. The 
state of the art dictated a liquid-propellant 
rocket. The problems associated with ignition 
of the powerplant made a hypergolic fuel combi- 
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Fig. 8: Model of the 20-inch I.G.Y. satellite for measuring 
the Lyman-Alpha radiation (wave length 1215.7 Ang- 
strém) in the outer ultra-violet band of sunlight. 


nation and simplicity of design mandatory. A gas 

pressurized system which employed nitric acid 

and unsymmetrical dimethyl-hydrazine as propel- 
lants was sought. It had been hoped originally 
that an Aerobee-Hi powerplant nearingcompletion 
at that time would meet the requirements for this 
stage. However, this powerplant could not be 
modified to meet the strenuous requirements 
specified. The Aerojet General Corporation was 
selected to develop and manufacture a second- 
stage powerplant to meet the desired specification. 

The severe weight penalty associated with the 
third stage (80 ft/sec/Ib) which led to the decision 
to house the rocket-borne guidance components 
in the second stage, and the decision to spin the 
third stage to maintain its orientation during 
burning, made the use of a solid-propellant rocket 
highly desirable for this stage. Because of the 
anticipated difficulty of this development, two 
contractors—the Allegany Ballistic Laboratory 
of the Hercules Powder Company, Cumberland, 

Maryland andthe Grand Central Rocket Company 

of Redlands, California—were selected to conduct 

parallel efforts. 
The flight plan initially prescribed for the 
launching vehicle was as follows: 

1 — Vertical flight from launching until satis- 
factory clearance of ground installations has 
been attained. 

2-—After reaching this point, an approximate 
zero-normal-force trajectory untilaerodynamic 
forces are no longer critical. 

3 — The first stage to be separated from the second 
stage as soon after burnout as practicable 
within the limits of first-stage shutdown and 
second-stage startup characteristics. 

4 —- During later stages of second-stage powered 
flight the nose cone is jettisoned. 





5 — Pitchover during the second-stage post-cutoff 
flight to align the vehicle so that the third- 
stage velocity vector at the time of third-stage 
burnout will be parallel to the local horizontal 
within the limitations imposed by Figure 4. 

6 — After second-stage separation, the third stage 
should increase its velocity sufficiently to 
insure attainment of the prescribed satellite 
orbit. 

7-— When orbital velocity is attained, the third 
stage is separated from the satellite. 

The trajectory associated with this flight plan 
is shown in Figure 10. The prescribed flight plan 
and the method of employment of the various 
powerplants established the detailed guidance 
and control requirements. In addition to attitude 
controls for the first-stage powered flight and for 
second-stage powered and coasting flight, it was 
found necessary to include (a) a programmer 
which would introduce, in accordance with a 
prescribed plan, pitch-program rate changes to 
secure the optimum trajectory and rocket-staging 
events and (b) a coasting-time computer which 
would, on the basis of integrated acceleration, 
establish the optimum time for ignition of the 
third-stage rocket. 

The use of the gimballed motor as a means 
of obtaining pitching and yawing correction 
moments is a technique amply proved during the 
Viking development. The finless configuration, 
while untried at the time, was selected. It had 
been studied carefully during the Viking develop- 
ment and appeared to be technically feasible and 
practicable. The autopilots involved are basically 
similar to those employed on Viking. 

The system of guidance finally adopted is not 
totally dependent on rocket-borne instruments 
but provides an alternate means of adjusting the 
ignition time of the third stage from the ground. 

The Martin Company, Baltimore, Maryland, 
was selected as prime contractor for the Vanguard 
launching vehicle. This company, to meet the 
requirements for this vehicle, had to perform or 
arrange for the design, construction, qualification 
of, and integration into an overall system of the 
following basic components and systems: three 
propulsion systems, an overall guidance system, 
an inertial reference, a flight programmer, a 
coasting-time computer, and three separation 
systems. 

The composite Vanguard launching vehicle is 
shown in Figure 9. It has an overall length of 
approximately 72 ft. (22 m); a first-stage diameter 
of 45 inches (1,143 mm) and a second-stage dia- 
meter of 32 inches (813 mm). Its slenderness 
ratio is therefore about 19 to 1, approximately 
equal to the initial Viking configuration. It is 
finless, of integral tank construction and has a 
gross take-off weight (with propellants) of 22,600 
pounds (10,250 kg). 

The first stage is a liquid-propellant rocket— 
General Electric X 405—similar to the Viking, 




















Fig. 9: Three-stage configuration of the Vanguard carrier vehicle, showing the position of the guidance and automatic 
control equipment, and the separation points. 
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Fig. 10: Trajectory data and electronic ground station locations. Altitude (H) and range (R) are given in nautical miles, and velocity in feet per second. 


but with substantial changes. Its major propel- 
lants, liquid oxygen and kerosene, are fed to the 
rocket motor by turbine-driven pumps. The 
motor is gimballed, as in Viking, to provide 
continuous control of the vehicle’s orientation and 
flight path. The electrohydraulic controls that 
position the motor have the necessary response 
to stabilize the composite finless airframe in 
pitch and yaw. Roll control is provided by a 
periodic controller which divides and changes 
the direction of the turbine exhaust thrust so as 
to produce a correcting couple about the vehicle’s 
longitudinal axis whenever roll errors and error 
ratesexceed a specified sum. Guidance information 
is obtained from an inertial reference system, 
carried in the second stage. In essence, the first 
stage is a guided, liquid-propellant booster which 
provides about 65 percent of the energy to raise 
the remaining stage to orbital altitude and about 
15 percent of the required orbital (horizontal) 
velocity. 

The second stage is a liquid-propellant rocket 
thai attaches to the forward end of the first 
stage and carries in its nose the third stage and 
satellite payload. Its propellants, white fuming 
nitric acid and unsymmetrical dimethyl-hydrazine, 
are fed directly to the motor from high-pressure 
integral tanks. The pressurizing gas is helium. 
The motor is gimballed, as in the first stage, and 
it is positioned in pitch and yaw by electro- 
hydraulic controls. An array of gas jets provides 
roll control during second-stage powered flight 
and complete control of vehicle orientation 
during coasting flight. The reference system is 
located wholly within the second stage. The 
flight programmer initiates at the proper time all 
major in-flight operations, switching the program 
(pitch) rates at the prescribed flight times. The 
guidance and control equipments, housed in the 
second-stage powered flight, align and maintain 
the second stage during its coasting flight to the 
proper orientation for the launching of the third 
stage. The nose cone protects the delicate satel- 
lite sphere from aerodynamic heating it would 
encounter, if exposed, during the first and second 
stage ascent through the atmosphere. The cone 
is jettisoned after 180 seconds of flight, after 


Fig. 12: The Vanguard launching tower at the Air Force 
Missile Test Center, Cape Canaveral, where the first stage 
is being joined to the second. 
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which time exposure of the satellite will not be 
detrimental. The mechanism for spinning the 
third stage is carried also in the second stage. 
The second stage contains the “‘brain’’ of the 
launching vehicle. It supplies the remaining 
energy required to reach orbital altitude and 
about 32 percent of the orbital velocity. 

The third stage is an unguided solid-propel- 
lant rocket that is maintained during burning 
in a stable orientation very nearly parallel to the 
earth’s surface, by spinning it about its longi- 
tudinal axis. The third stage is fired at orbital 
altitude and provides 50 percent of the required 
orbital velocity. Approximately 3 percent of the 
orbital velocity arises from such geophysical 
effects as the earth’s rotation. 


Launching Program 


Prior to the six satellite launching attempts 
there is a flight test program which involves the 
launching of seven test vehicles. With these 
vehicles all of the components and component 
assemblies, the telemetry and tracking, which are 
to be used later in the satellite launching vehicles 
are given a flight test. The design of the test 
vehicles becomes gradually more complex until 
toward the end this design phases into the satel- 
lite launching vehicle design. 

Prior to the actual satellite launching attempts, 
four small test spheres, Figure 11, containing 
Minitrack transmitters will be flown and separated 
at satellite orbital heights. These test spheres are 
about 6.4inches in diameter, weigh about 4 pounds, 
have six antennas and six solar cells mounted on 
the skin. 

These spheres have been designed with the 
primary objective of providing reliable trans- 
missions for radio tracking purposes. To fulfil 
this objective they have two completely separate 
transmitter systems. One transmitter, battery 
powered, radiates by means of four antennas 
connected in a turnstile arrangement. The power 
radiated by this transmitter is 10 milliwatts and 
the battery life is a two week minimum. The 
other transmitter is powered by the six solar cells. 
The power output is about 5 milliwatts. The solar 
cells are conservatively rated and cover about 
twice the area originally planned. The cells are 
alsocovered by a Vicor glass as erosion protection. 
Should by chance one of these small test spheres 
achieve a suitable orbit, the solar batteries would 
make it possible to track the tiny orb for years. 
The antennas for test spheres have been shortened 
from the 30 inches used for the 20-inch satellite 
to 12 inches, to permit the placing of the test 
spheres in the nose cone of the three-stage 
Vanguard rocket without folding the antennas. 

As I have said the primary objective of this 
test sphere is to provide a reliable source for 
radio tracking. It does, however, provide another 
butt of information. The frequencies of the two 
oscillators will vary with temperature. This is 
accomplished by using frequency controlling 
quartz crystals whose resonant frequency varies 
about 100 cycles per Centigrade degree. The 
crystal for the battery-powered transmitter is 
located in the inner package which is well 
isolated thermally from the outer shell. It 
operates at 108.00 Mc + 4 Ke. The crystal for 
the solar-powered transmitter is located on the 
shell of the test sphere and operates at 108.03 

4 Ke. Measurement of this frequency will 
provide a measurement of the temperature 
excursion of the shell. 

If our present test program continues on 
schedule, the first 20-inch satellite launching 
attempt will be made in March 1958. The test 
vehicles and satellite launching vehicles will be 
launched from the Air Force Missile Test Center 
in Florida with the assistance of the Air Force. A 
hangar for vehicle assembly and a launching 
complex for firing the vehicles has been constructed 
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1 The miniature container 
for the measuring in- 
struments and the 
transmitter... 


unmanned plastic balloon 


Eniwetok reached the impressive altitude of over 4,000 


miles and remained in space 


ments in the nose of the fourth stage included a miniature 
transmitter, which telemetered valuable data on the in- 
tensity of the earth’s magnetic field and cosmic rays 


back to the ground station. 





Project Farside 


The U.S. Air Force scored 
a signal success at the end 
of October in its efforts to 
exceed at any rate the alti- 
tude—if not yet the speed— 
reached by Soviet research 
rockets. A four-stage solid- 
propellant rocket (the last of 
six fired) launched from an 
over the Pacific island of 


for 75 minutes. The instru- 


2 ...is attached to the final stage of the research rocket and 
covered by a protective cone,... 





3 ...whereupon the giant launching balloon is filled with helium... 6 





..and connected to the rocket via a long hose. 5 











The first stage is fired at an altitude of 
around 20 miles... the rocket tears 
through the balloon as it starts on its 
climb to 4,000 miles. 


— 


The balloon ascends vertically, with the 
four-stage rocket suspended freely 
beneath it. 


The launching truck follows the balloon 
for a short time after launching. 
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can be seen. 


The U.S. Air Foree’s Recording Optical Tracking Instrument (ROTI) will be used to track each carrier rocket during 
the first phase of its ascent path. 
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Fig. 11: Sub-miniaturized test satellite, 6.4 inches in diameter, which will be used to Fig. 13: N.A.C.A. proposes the use of inflatable sub-satellites, 30 inches in diameter, for 
provide tracking data. Picture shows the satellite undergoing stringent shock and measurement of air density and satellite drag. W. J. O'Sullivan, head of N.A.C.A.’s 
vibration checks. Three of the six rectangular solar batteries and the six 12-inch antennas Space Vehicle Group, with a folded sub-satellite and explanatory diagram. 


The solar batteries in the test satellite (wafers of cadmium 
sulfide crystals behind a protective glass) respond to the 
light from a powerful hand torch. The test satellite is 
mounted in the same place in the carrier rocket as the 
I.G.Y. satellite. 





and assigned to this operation. Figure 12 shows 
the launching complex with a satellite launching 
vehicle in position for take-off. 

The trajectory of the launching vehicles will 
carry the vehicle to the southeast of Florida 
along the string of islands in the West Indies. 
On many of these islands apparatus has been 
installed to receive and telemeter signals from 
the launching vehicle and to transmit commands 
to the vehicle during its course (Fig. 10). The 
last of the stations is on the Island of Antigua. 
This is a Minitrack station and is so located that 
here will be the first measurement of the velo- 
city of the satellite at the end of third stage 
burning. While the accuracy of the measurement 
on the short baseline possible is not high enough 
to assure that orbiting velocity and direction 
have been attained, nevertheless the measurement 
will be good enough to give us a first indication 
and to determine whether the other optical and 
radio tracking stations should be alerted. 
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(neeans B. Randall, President of Inland Steel 
Co., had at least the advantage of originality 
when he declared that the Sputnik is nothing but 
a bauble of no importance. Admittedly, the 
Soviet satellite has no immediate military appli- 
cation, but it does represent a political develop- 
ment of major importance. Just as France can 
claim the first steam vehicle, designed by Cugnot, 
and the United States the first powered flight and 
the first atom bomb, the Soviet Union will go 
down to posterity as having been the first country 
to provide the earth with an artificial satellite. “If 
it weighs 18 lb., they are ahead of us,” said an 
American admiral, “but if it weighs 180 lb., I’m 
worried.” It is this view, rather than Mr. Randall’s, 
which is most widely held in the West. 


The Sputnik I was in no sense a bombardment 
missile. Nor was it a spy circling in space, capable 
of televising the activity at Strategic Air Command 
bases. Its successive propulsion stages were 
probably not up to the standard required for an 
intercontinental ballistic missile. As for the inter- 
mediate range ballistic missile, everyone knows 
that the Russians have launched several dozen 
Tl1s and T4s, with a range slightly shorter than 
that of the Thor or the Jupiter (whose successful 
launchings so far can be counted on the fingers 
of one hand). Even the accuracy required of a 
launching system for a satellite such as the 
Sputnik I could be lower than that needed to give 
an I.C.B.M. any military value. The launching of 
Sputnik IT, however, may well disquiet the United 
States a little more. Though it is by no means 
certain that the military aspect of the problem has 
been radically changed, Sputnik II reveals a 
technical command which could be applied to an 
I.C.B.M. 


* 


But what would be the targets of the I.C.B.M.’s 
or the I.R.B.M.’s? Certainly not, at any rate at 
the beginning, the adversary’s cities. Destroying 
his capital and other large centres would not pre- 
vent his reprisal forces—aircraft plus missiles 
today, missiles alone tomorrow—from retaliat- 
ing. Reprisals could be directed either against 
the aggressor’s long-range offensive forces or 
against his cities. It is one of the few advantages 
of a purely defensive attitude that reprisals—if 
still possible—can aim primarily at destroying the 
enemy’s population centres rather than at neu- 
tralizing his armed forces. This threat, directed 
first and foremost against the aggressor’s capital 
and other large cities, constitutes the most effec- 
tive deterrent to aggression. It puts a would-be 
attacker into the position where he cannot resort 
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Ballistic Missiles will be Political Weapons 


Pierre M. Gallois, Paris 


to force unless he can be sure of immediately 
destroying his victim’s reprisal instruments. 


As the United States cannot for one moment 
consider launching a preventive war, it tends to 
protect its reprisal forces rather than its cities. 


As long as the threat was constituted by heavy 
bombers flying at subsonic speeds, overall defence 
was still possible. Long-range detection allowed 
sufficient time to get the fighters into operation. 
The latter retained their advantage over the 
bombers, which had to carry a heavy load of fuel 
in order to reach America and were inferior in 
speed. 

I.C.B.M.’s and I.R.B.M.’s, the latter launched 
from submarines, put a very different aspect on 
the problem of American defence. In this case it 
is the aggressor who has the advantage of speed, 
since an I.C.B.M. travels at at least Mach 20 at 
the end of its trajectory. Warning of impending 
attack would thus be reduced from four or five 
hours to less than fifteen minutes. 


These difficulties in no way discourage the 
engineers working on the anti-missile missile. All 
they admit is that, if they succeed in arriving at a 
system of defence against the I.C.B.M. and the 
I.R.B.M., it will be very complicated and very 
costly. Several anti-missile missiles—or even 
several dozen—each weighing a good many tons 
and each armed with an atomic or hydrogen 
warhead, would have to be launched against 
every attacking ballistic missile. And as the only 
practical solution is to send the defensive missile 
up the offensive missile’s trajectory, the batteries 
of anti-missile missiles would have to be installed 
in the immediate neighbourhood of the points 





they are designed to defend. Hence the number 
of these points would have to be reduced to the 
minimum, since it is no longer possible to provide 
overall cover for the whole territory, and each 
defensive installation would cost many millions 
of dollars. 


The Rand Corporation’s vast operational 
research organization (Rand is a contraction of 
Research and Development) has just completed 
a study of the problem of United States defence 
in the age of ballistic missiles. The conclusions 
reached have naturally been released only in 
broad out-line, namely that the anti-missile 
missile would be so costly that there could be no 
question of using it to protect American cities. 
An I.C.B.M. with hydrogen warhead, detonated 
at an altitude calculated to provide the greatest 
possible ‘spread’, could still cause sufficient 
damage even if its trajectory ended several tens of 
miles from the centre of the city attacked. The 
greater the explosive power, the truer this argu- 
ment becomes, although in this case the aggressor 
would rely more on the thermal effects than on 
blast or radiation. Thus a certain degree of 
inaccuracy of aim could be accepted, for example, 
0.3 to 0.5% of the missile’s range, or some 10 to 
15 miles over a distance of 3,000 miles. The higher 
the degree of inaccuracy accepted, the lower the 
expenditure of offensive missiles would be. Hence 
an aggressor would need to launch only a small 
number of I.C.B.M.’s—less than a dozen for 
example—in order to be reasonably certain of 
obtaining the degree of terrorization and material 
destruction needed to neutralize a given city. This 
renders the task of the defence even more difficult. 


This giant test rig at the U.S.A.F.’s Edwards Rocket Base in the Californian desert can take a thrust of as much as 
1,000,000 Ibs. It is designed for the static testing of the Adlas intercontinental ballistic missile. 


























The greater the radius within which an I.C.B.M. 
can be detonated and still achieve the desired 
effect, and the fewer missiles the attacker needs to 
launch, the more difficult it is to detect these 
missiles and to send up anti-missile missiles along 
their trajectories to meet them. 

The destruction of an air base today—not to 
mention a _ reprisal I.C.B.M. launching site 
tomorrow—demands a much higher degree of 
accuracy. The defenders can protect themselves 
from major thermal effects, if only for a short 
time. Hence the attacker is obliged to detonate 
his missile at low altitude, so as to make use of 
the effects of both blast and heat. This necessitates 
a much greater precision or a very high expendi- 
ture of offensive missiles. The following are the 
results of a rough calculation designed to give a 
general idea of the number of I.C.B.M.’s that 
would have to be launched to damage the fixed 
installations and surface equipment of a launching 
site for strategic missiles. It is assumed that the 
site is located 4,300 miles away and that a blast 
effect of 14.22 p.s.i. is desired in the area to be 
neutralized. It is also assumed that the offensive 
missile carries a hydrogen warhead of a power 
equivalent to 1 megaton and that its mean error 
is 0.5% of its range. Calculation shows that 
something approaching forty missiles would have 
to be fired in order to be sure of obtaining the 
desired effect. Admittedly all the factors in this 
rough calculation are open to discussion; above 
all, the degree of accuracy might be improved. 
It would seem, however, that though progress 
might be made in this field when the target is a 
large urban centre with, for example, its own 
specific heat, guidance of a missile to a target as 
small and as devoid of special physical charac- 
teristics as a missile launching site must be a vastly 
more complicated affair. Moreover, the defence 
can provide passive protection for its reprisal 
weapons, whose launching sites could be semi- 
buried, thus forcing an attacker to resort to 
ground bursts. In this case the expenditure of 
missiles would increase considerably, reaching 
some two hundred under the conditions assumed 
above. If the defence not only buried its missile 
sites but also increased their number and dis- 
persed them over a wide area, the aggressive force 
required might well be prohibitive. Added to 
this is the question of the radio-activity which 
would result from so large a number of ground 
bursts and which is equally dangerous to attacker 
and victim. 

Thus the aim, in the age of ballistic missiles, 
must be indirect defence. If the reprisal instru- 
ments, which are less difficult to defend than the 
vast static targets presented by cities, are saved 
from destruction, then the cities are indirectly 
but automatically protected. No would-be aggres- 
sor could make up his mind to attack cities if he 
knew that he himself would inevitably have to 
suffer the damage which the enemy’s untouched 
reprisal forces could inflict on him. If he did 
arrive at such a decision, he would be signing his 
own death warrant. 


The system has only one weakness. If, by some 
technical miracle that is today barely conceivable, 


the aggressor came into possession not only of 
long-range offensive missiles but also of a system 
of defence which was impenetrable to the reprisal 
missiles, then his victim would have to submit. 
If one side achieved so great a technical advan- 
tage over the other, it is obvious that the status quo 
could be completely upset. Meanwhile it is 
equally clear that nobody today holds the key to 
a defensive system that would be 100 percent 
effective against any kind of carrier vehicle of 
high destructive power. 

In the present stage of development, or rather 
in the light of the short and medium term predic- 
tions which can reasonably be made, the imme- 
diate problem is to protect Strategic Air Com- 
mand bases against I.C.B.M.’s and submarine- 
launched I.R.B.M.’s. American experts must now 
abandon the idea of direct defence of cities in 
favour of indirect defence. This concept, imposed 
on the Americans by Russian announcements of 
last August, has been accepted by Western 
Europe for many years. Its territory has long 
been open to the threat of ballistic missiles, which 
have been in existence for the past twelve years, 
but whose effects have become even more 
dangerous since they have had nuclear warheads. 


For years the United States held the double 
monopoly of the nuclear explosive and the appro- 
priate carrier vehicle—which was a bomber. Mili- 
tarily speaking, balance was maintained by the 
determination not to take advantage of this 
aeronuclear supremacy. Then the Russians drew 
level in the matter of bombs and next, to a cer- 
tain extent, in that of bombers, though rather in 
their performance than in their number. But in the 
continuous race between the “Biggest Two” for 
the possession of the best carrier vehicle, the 
August announcement might suggest that the 
Soviet Union is in the lead in having accumulated 
an embryo stock of I.C.B.M.’s. There has been 
no basic change in the balance of power, but 
simply a shift in the relation between opposing 
forces. Several phases are forseeable, but it will 
be seen that none of them can be sufficiently deci- 
sive to upset the inevitable status quo between the 
two blocs. 


Three phases, but no basic change 


The present phase—or that of mid-1958—can 
be defined as follows: On the United States side 
there is S.A.C. and its auxiliary instruments of 
reprisal backed by a vast network of bases. There 
are also a number of short-range missiles which 
may be of a certain efficacy if deployed on the 
most advanced of these bases. The Russian side 
of the picture includes a strategic air force inferior 
in numbers to S.A.C., an already considerable 
number of medium-range missiles sufficient to 
destroy the closest bases, large conventional 
forces capable of swamping the adversary’s 
defensive system, and finally a certain number of 
I.C.B.M.’s which are undoubtedly more valuable 
for political intimidation than for direct military 
use. S.A.C. remains practically invulnerable and 
hence still retains its deterrent power. 

A second phase—the date of which is difficult 
to forecast—might present the following modi- 
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fied picture: on the American side an increase in 
the number and efficiency of intermediate range 
missiles, and on the Soviet side not only a parallel 
increase in I.R.B.M.’s but also the possession of 
a large stock of I.C.B.M.’s. Though the technical 
balance may have been disturbed, the political 
balance will be restored by geography and the 
system of alliances. Thanks to the network of 
advanced bases, the American I.R.B.M.’s would 
balance out the Soviet I.C.B.M.’s, since their 
effectiveness against the Soviet Union would be 
as great as that of the longer-range missiles 
against the United States. S.A.C. might lose some 
of its past invulnerability, but so would Russian 
territory. The status quo between the “Biggest 
Two” would remain. 

During the third phase both arsenals will have 
been completed. The Russians will have sufficient 
1.C.B.M.’s to tackle the very large number of 
targets against which they would have to be used. 
But it is reasonable to suppose that, by that time, 
the United States would also have a large stock 
of I.C.B.M.’s. Even if their number were inferior 
to the Russians, they would still constitute a 
sufficient threat, in conjunction with the 
I.R.B.M.’s, to deter any aggressor. Peace would 
be maintained through the fear of mutual destruc- 
tion, even if it had not been declared in the hearts 
of men. 

It would seem that only a tremendous technical 
advance in defensive systems could modify the 
overall balance described above. If, for example, 
during the present phase, a form of defence 90 
percent or 100 percent effective against piloted 
bombers could be achieved, the military balance 
would be broken. Though invulnerable on their 
bases, S.A.C. aircraft would be destroyed in flight 
before reaching their targets. The deterrent 
instrument would cease to exist and, with it, the 
policy of discouraging aggression through the 
threat of reprisals. A similar situation could be 
created with an anti-missile missile, though this is 
still less likely. 

But this is an over-simplified presentation of 
the problem. Apart from the fact that it is diffi- 
cult to see by what scientific or technical break- 
through one side could procure such a 100 per- 
cent advantage before the other, there would 
always be weak points in the shield. And the 
risk would be too great to take. 

The political aspect of these developments, 
however, is very different. Experience teaches that 
there is very little relationship between the 
complex scientific, technical and military realities 
of the day and the view taken of them by public 
opinion. This is particularly true under a demo- 
cratic system of government where everybody 
tends to consider himself an ‘‘expert’’ on every- 
thing, although in point of fact what is needed is 
an increasing degree of specialization. The 
ballistic missiles of the future will be political 
weapons and will be far more dangerous in the 
ideological conflict than in the strictly military 
field. The result will be a joust accompanied by 
the brandishing of I.C.B.M.’s and I.R.B.M.’s in 
the diplomatic arena and a stream of Sputnik 
propaganda directed at the man in the street. 
ETI 
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IN THE AIR AND ON THE GROUND 





In the world of aviation the big name is Bendix ! 
Wherever airmen gather, you'll find agreement 
that products of the Bendix Aviation Corpora- 
tion are outstanding for dependability and 
engineering skill. 


In the field of navigation and weather instru- 
ments, Bendix has led the way for many years. 
The supreme skill and exacting craftsmanship 
employed in the design and manufacture of the 
Bendix line of ground station weather instru- 
ments are duplicated in the absolute dependability 
of Bendix airborne navigation instruments. 


Many of the Bendix navigation and weather 























INSTRUMENTS SHOW THE WAY! 


instruments are listed at the left. But remember 
—these are only two of the aviation fields in 
which Bendix excels. If you’re in aviation, you’ll 
want to know more about all the aviation prod- 
ucts made by Bendix. For answers to specific 
questions, or just general information, contact 
Bendix International at the address below. Your 
query will receive immediate attention. 


Bendix International 


Division of Bendix Aviation Corporation, 205 E. 42nd St., New York 17, N. Y., 
U. S. A., Cable ‘'Bendixint'’, N. Y. 
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WESTERN GERMANY has ordered Fairey Gannet 


% a 
Gannets ACS 
« 


anti-submarine aircraft for its shore-based Naval Air Arm. 


The Gannets, combining in a single aircraft the 

ability both to search and strike with long endurance 
and the most comprehensive search radar, 

will provide anti-submarine cover in the Western Baltic. 
Thus one more is added to the long list of seas 


and oceans under Gannet anti-submarine surveillance. 
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Powered by the Armstrong Siddeley Double Mamba 
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Dectare Europe an open city”... This was the 
doctrine, arising from demoralization and the psycho- 
logy of defeat, which was first voiced in certain sec- 
tions of public opinion some seven or eight years ago. 
The doctrine has re-emerged in the reactions of cer- 
tain timorous circles, following the surprise caused 
by the launching of the first satellites. 


But in fact the appearance of the “Sputniks” has 
had very little effect on the balance of military power 
and, most important of all, has in no way changed 
the free world’s prospects. Conversely, this stupen- 
dous technical evolution serves to underline the fact 
that the system of instable alliances between autono- 
mous nations, which prevailed in Europe from the 
time of the Thirty Years’ War up to World War I, is 
finally dead. 


Today the resources and efforts which must be 
assembled in order to have any effect on the world 
balance of power, whether military or purely econo- 
mic, are far in excess of the capabilities of any single 
European country. This is why we have insisted 
repeatedly that an “open city’? Europe cannot be 
other than a Europe under Soviet domination. 


The nations who are determined not to yield under 
any circumstances to those who preach a doctrine 
unacceptable to free men have long ago made their 
choice on the basis of a simple arithmetical calcula- 
tion; they have added the North American potential 
to that of Europe and have achieved in the Atlantic 
Pact the only possible solution to the problem of 
maintaining a balance of world power in the condi- 
tions born of World War II. 


Neither the appearance of satellites circling the 
world at a height of some hundreds of miles, nor the 
existence of the multi-stage rockets necessary for pro- 
jecting these objects into space can affect the balance 
of power, since it is based on factors which have 
suffered no substantial modification. 


It is as unreal to believe that a balance of power 
can depend on the emergence of a single new weapon 
as to suggest that it can depend on the purely numeri- 
cal strength of the opponents. Superiority is based on 
industrial, military and technical potential, to be 
considered as an indivisible whole, and on the dis- 
posable strategic areas. 

The West enjoys a superiority manifested in its 
reserves of basic materials, especially those of a 
strategic nature; it possesses an industrial capacity 
based on a deep-rooted and unshakable culture, 
rather than merely on technological know-how and 
the simple ability to use the appropriate tools; it also 
enjoys superiority in strategic areas which include the 
intercontinental airspace and the entire land and sea 
masses of the Southern Hemisphere. 

Without doubt, the advent of an intercontinental 
weapon reduces the strategic areas separating the two 
principal powers; such a weapon has the effect of 
increasing the extent of the areas of contact between 
the two major powers, previously limited to the 
Arctic, but has no effect on the front-line positions 
of the European countries on either side of the Iron 
Curtain. It is in fact yet another reason for developing 
and strengthening the Atlantic Pact which, by virtue 
of the power of its strategic ‘“‘sword” and the employ- 
ment of a common tactical “‘shield”’, is the only 
deterrent to aggression, which could not achieve the 
same surprise effect as the launching of a satellite into 
the ionosphere. 


VOLUME XII 


No, 12, 1957 





The Case for European Federation 


By Paolo Emilio Taviani, 
Italian Defence Minister, Rome 


Between 1949 and 1951, under the incentive of the 
fear of losing mankind’s most precious possession— 
Liberty—collective defence appeared to be a feasible 
and achievable solution. The economic and technical 
pre-eminence of the United States was a determining 
factor in the alignment of the Allied countries of 
Europe. But as a consequence of the cessation of 
hostilities in Korea and the easing up of the cold war 
following Stalin’s death, anxiety decreased, and natio- 
nal particularism re-appeared in its least promising 
aspects. 

The abandoning of the European Defence Com- 
munity project, which was designed to promote a 
certain degree of integration for the six countries 
forming the Atlantic Pact pivot in continental Europe, 
succeeded by the Western European Union with the 
participation of Great Britain but vitiated by the 
rejection of any supra-national planning and executive 
authority, have been preludes to the crises in the 
Mediterranean area. 

These crises, backed by Soviet Union propaganda, 
have severely jolted the western world; a shock which 
can only be compared to that occasioned by the out- 
break of the Korean War, although the two events 
are in different perspective. In both cases western 
reaction has been a strengthening of the common 
front provided by the Atlantic alliance but, over and 
above the necessity for an increased defensive effort, 
there arises the even more important question of yet 
closer European integration; recent events should 
have finally convinced even the ditherers and the 
sceptics that a purely national approach no longer 
measures up to the enormity of the present-day 
problems facing the free world, not only from the 
particularly military aspect but also more generally 
in all facets of economic, social and political life. 

The six European nations who four years ago were 
unable to bring the European Defence Community 
into being are today associated in both the Common 
Market and Euratom plans, having at last taken a 
more realistic view of their joint responsibilities for 
the future. 

The expansion which has taken place in the field 
of aviation serves as an example of the mutual advan- 
tages to be derived from wider cooperation. The costs 
of research projects, test facilities, prototype construc- 
tion and the associated activities required to bring 
an aircraft to the production stage, can only be 
recovered by large-scale production exceeding any 
purely national requirements. International pro- 
gramming and planning, and mutual technical and 
financial assistance in the areas of research and test 
facilities are the only possible methods of ensuring 
the continued existence of Europe’s creative genius 
and preventing the exodus of its best engineers and 
designers across the Atlantic. The spiralling costs of 
both the procurement and operation of modern air- 
craft pose similar problems. Under these conditions 
an integration of resources, on the widest possible 
basis, is even more essential, especially in view of 
S.H.A.P.E.’s continuing recommendation that the Air 
Forces of the Atlantic alliance nations should be 
unified. 

Meanwhile Italy is already observing this principle. 
She is producing jet aircraft intended to equip the 
Allied forces; technical centres have been established 
to service and maintain aircraft equipment for the 
Allied air forces; and she is energetically pursuing a 
policy of intimate cooperation between her scientists 
and research engineers, and specialists from the 
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United States, Great Britain, France and the West 
German Republic. 

In conjunction with the Netherlands Government, 
Italy has repeatedly demanded, through N.A.T.O. 
channels, that America should make missiles available 
to her European allies, in support of the standard 
armaments now deployed. This request has not gone 
unheeded by the United States authorities, and 
Italian units equipped with the Nike and Honest John 
will now take their place alongside the American 
guided missile units already stationed in Italy. A dele- 
gation of Italian specialists has been able to make a 
tour of America missile manufacturing plants, to 
study the technical conditions under which (once the 
financial problems have been solved) Italy can under- 
take to produce American-designed missiles, to 
supplement those of Italian design now in the experi- 
mental stages. 

In the field of either space weapons or aircraft, a 
coordinated production effort is as essential as the 
sensible allocation of the various commitments. The 
multi-jet strategic bombers—General Norstad’s 
‘“‘sword”’—will continue to be the monopoly of the 
U.S. Air Force, just as the intercontinental missile 
will remain the responsibility of the American armed 
forces. Europe’s contribution will be tactical defence, 
anti-aircraft defence, medium-stage military transport 
aircraft and an integrated radar warning system and 
telecommunications network extending, without inter- 
ruption, from Norway to Turkey; Europe will be able 
to fulfil these commitments even more effectively with 
each step forward towards a complete integration of 
the individual national contributions. 

This is a technical achievement which would be 
both the symbol and the instrument of unity. The soli- 
darity and integration of the defensive measures pro- 
vide the essential strength for a security which is in 
turn the guarantee for peace. World peace is a pre- 
requisite for the progress of humanity; progress, based 
on the active cooperation of the men who are con- 
vinced that liberty and human dignity are the rights 
of mankind. 
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Vice-Admiral Barjot is known to \nteravia readers 
as a confirmed and convincing advocate of the air- 
craft carrier; aman who stood up for this type of ship 
during the Navy's “black” days when the United 
States suspended construction of its first 60,000-ton 
carrier vessel, then already on the stocks. Vice- 
Admiral Barjot has held many responsible com- 
mands, both during and since the war, in rearly all 
branches of the French Navy and the French Naval 
Air Force—amongst other tasks he led the French 
naval operations in the Mediterranean during the 
Suez crisis—and has thus had ample opportunity to 
put his theories into practice. Even if this article 
should be criticised in certain Air Force and Naval 
circles, the author can never be accused of preaching 


a doctrine based on prejudice. Editors 


As a reply to the U.S.A.F. Strategic Air Com- 
mand’s 2,000 to 3,000 bombers and the U.S. 
Navy’s construction programme for 15 “strategic” 
aircraft carriers, Moscow radio triumphantly 
announced on August 26th, 1957, that the Soviet 
Union now possessed the ultimate weapon, in 
the form of the Intercontinental Ballistic Missile. 
Characteristics: speed—Mach 15, or seven times 
that of today’s fastest aircraft; range—5,000 
miles; and, naturally, with an atomic warhead. 

Must it be assumed that such weapons will 
devalue the huge 85,000-ton class atomic- 
powered aircraft carriers which, from 1965 
onwards, are scheduled to become one of the 
keystones of American deterrent policy? How 


The Forrestal era1952 
in the Mediterranean. 


Aircraft Carrier versus I.C.B.M. 


By Vice Admiral Pierre Barjot, Toulon 


vulnerable will aircraft carriers be in the age of 
ballistic weapons? Should aircraft be scrapped 
as reprisal weapons in favour of a concentration 
on I.C.B.M.s? In other words, will the aircraft 
carrier survive the I.C.B.M. age? 


Eight years ago, the B-36... 

Some eight years ago, in 1949, it had already 
been announced that the Convair B-36 inter- 
continental bomber, with a 5,000-mile radius of 
action, would render the U.S. Navy’s carriers 
superfluous. On the strength of this argument 
Louis Johnson, then Secretary for Defense, 
cancelled with a stroke of his pen the construction 
of the carrier United States, already on the 
stocks. The outbreak of the Korean War revealed 
the difficulties of penetrating the MiG inter- 
ceptor screen and... Louis Johnson resigned. 
Two years later, in 1952, Dan Kimball, Secretary 
of the Navy, was able to propose the construction 
of a series of twelve aircraft carriers of the 
Forrestal class, for completion over the fifteen- 
year period, 1952—1966. 


The Forrestal Era 1952—1966 

The original 60,000-ton Forrestal, which gave 
the class its name, was laid down on July 14th, 
1952, taken into service on October Ist, 1955, 
and immediately joined the United States 6th 
Fleet in the Mediterranean—an area which 
certain circles held to be unsuitable for the 
deployment of carriers owing to the narrowly 


1966: Theaircraft carrier U.S.S. Forrestal participating in the U.S. Navy’s 6th Fleet manoeuvres 






















confining land masses. Commissioning of further 
carriers in this class is planned for the following 
years: in 1958 the Saratoga, the Ranger and the 
Independence; in 1959 the Kitty Hawk, and in 
1960 the Constellation, to be followed in the 
years 1961 to 1966 by a class of 85,000-ton 
atomic-powered carriers. Meanwhile the eight 
35,000-ton Essex Class and the three 50,000-ton 
Midway Class carriers are being modernized. 

These plans will mean that by 1967 the U.S. 
Navy will have a total of fifteen strategic aircraft 
carriers available, of which six will be in the 
85,000-ton atomic-powered class: 











Year modernized modernized Forrestal Atomic- Total 
Essex class, Midway class, class, powered, Strategic 
35,000 t 50,000 t 60,000 85,000 t Carrier Force 
1958 8 3 4 0 15 
1959 7 3 5 0 15 
1960 6 3 6 0 15 
1961 5 3 6 1 15 
1962 4 3 6 2 15 
1963 3 3 6 3 15 
1964 2 3 6 4 15 
1965 1 3 6 5 15 
1966 0 3 6 6 15 











The Present Limit—Mach 2 


The aircraft procurement programme for these 
15 United States strategic aircraft carriers stems 
from the year 1954: included are the four super- 
sonic fighters—F4D Skyray, FSD Skylancer, 
F4H Demon and F8U Crusader (all in the Mach | 
to Mach 2 range); the A4D Skyhawk transonic 
light strike aircraft; the A3D Skywarrior tran- 
sonic medium bomber (Mach 0.9). Like the air- 
craft of the U.S.A.F., the 1960—1965 carrier- 
based aircraft of the U.S. Navy will be limited to 
speeds up to Mach 2. 


The advent of the Regulus II 

In view of the limited speed of the Skywarrior 
bomber the U.S. Navy plans to replace this air- 
craft with the Regulus IT guided missile, which 
can be considered as a pilotless bomber. 

Developed by Chance Vought, details were 
released in 1957, according to which the Regulus /] 
is powered by the Wright J65 jet engine (to be 
replaced later by the General Electric J79), and 
achieves speeds between Mach 0.95 and Mach 2, 
according to the range required. 

Thanks to its operational range, 1,000 n.m. 
at Mach 0.95 and 650 n.m. at Mach 2, this is an 
excellent weapon for the aircraft carrier, and 
gives it a new lease of life. Once these missiles are 
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launched, the carrier can retire immediately on 
a “hit and run” principle, in order to reduce to 
a minimum the risks attendant on a prolonged 
and exposed stay in the forward areas. 


From the Regulus II to the Polaris 


Apparently the U.S. Navy does not intend 
to restrict the aircraft carrier force to the em- 
ployment of missiles in the Mach | to 2 class, 
but will extend the armament to includeI.R.B.M.s 
such as, for example, the Lockheed-developed 
Polaris. The Polaris with Aerojet solid propellant 
rocket motor is reported to be capable of ranges 
up to 1,100 nautical miles; its speed has not been 
revealed. 

Generally speaking, it appears that the U.S. 
Navy will be restricted to the use of the medium- 
range ballistic missiles (675 to 1,100 nautical 
miles), and, for the present, it is not planned to 
deploy the intercontinental surface-to-surface 
weapons of the 3,000—4,000 nautical mile class. 
Assuming equal destructive powers for the atomic 
warheads, it is probably more advantageous for 
the aircraft carriers to launch five 10-ton mis- 
siles than one of 50 tons. 


The missile guidance problem 

In the case of either the I.R.B.M. or the 
1.C.B.M. greatest 
problem, and it is clear that considerable dif- 
ficulty arises in controlling the precise trajectory 


accurate guidance is_ the 


of a missile launched from a base some 3,600 
nautical miles away from the target. But due to 
the advanced positions to which the aircraft car- 
riers can penetrate, this problem can be greatly 
simplified. Over and above this the aircraft car- 
rier can, by employment of its airborne radar, 
control the missile over considerably increased 
distances after launching, and the combination 
of aircraft carrier and radar aircraft permits a 
very much higher degree of target finding 
accuracy. 

Another obvious factor for consideration is 
the degree of vulnerability of the aircraft carrier 
to air attack when deployed in those forward 
areas for which it is designed. The three main 
threats are either high altitude or very low level 
atomic bombing, and guided missiles. It is thus 
appropriate to consider the new defence tech- 
niques. 


Modern defence of aircraft carriers in 
advanced areas 

Already well established is the airborne radar 
warning screen which considerably extends the 
effective range of the purely ship-based radar, 
and which is applicable against possible attack 
at high altitude and also low-level attacks to 
which the shipborne radar is blind. 

In support of the airborne early warning the 
following additional measures are available for 
defence of the carrier: 
| — Aircraft 

(E.C.M.). 
2 — Piloted interceptor aircraft, equipped with 
air-to-air missiles. 


for electronic counter-measures 
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3 — Medium-range surface-to-air missiles, which 
are already far superior to conventional 
anti-aircraft artillery, and which will in 
future be supported by pilotless interceptors. 


The possibilities presented by a combination 
of piloted aircraft and guided missiles are stressed 
and piloted aircraft are indispensible for the 
‘“electronic”’ tasks of detection, guidance, counter- 
measures and as launching platforms for air-to- 
air weapons. An E.C.M. version of the Skywar- 
rior, the A3D-2Q, is already in service. 


For its role in defence against hostile aircraft, 
the efficiency of the carrier-borne fighter will be 
greatly increased by the addition of modern air- 
to-air weapons. The firepower range will be 
increased tenfold to over 5,000 yards, as compared 
with the cannon’s effective range of about 500 
yards. 

In any case the task of enemy aircraft attacking 
the carrier will be made much more difficult. 
Even ifthe attacking bombers are able to penetrate 
the fighter screen, they will still have to face 
modern surface-to-air defensive weapons of the 
Terrier type.' 


’ The fifth Forrestal class carrier, the Kitty Hawk, 
will be equipped with the Terrier. 



















The Regulus IT supersonic pilotless bomber is to be mounted on aircraft carriers. 


The Terrier, new guardian of the aircraft 
carrier 

The Convair Terrier is a beam-riding guided 
missile, which can be launched against attacking 
aircraft either from the carrier itself, or from the 
escort fleet. With an overall length of 27 feet, 
including the booster, and a weight of 3,350 Ibs., 
the Terrier is launched from a twin firing plat- 
form which can be reloaded every 20 seconds; 
the booster rockets give the weapon a speed of 
Mach 2 to 2.5 within only three seconds of 
launching, and the solid propellant main rocket 
has a burning time of 25 seconds. 

Precision radar is essential for the operation 
of the Terrier; after detection of a hostile air- 
craft, radar takes over the tracking and provides 
command data for launching of the weapon, and 
guidance. 

At a press conference in Malta in early 1957, 
Admiral Brown, Commander of the U.S. Navy’s 
6th Fleet, stated that the efficieney of the Terrier 
approached 100%. A recent estimate compares 
one salvo of two Terriers as having an effect 
equal to 7,000 rounds fired by conventional 
12.7-cm guns; and in this connection it must be 
remembered that the maximum effective range of 
a 12.7-cm gun is limited to approximately 
10,000 yards, while the Terrier’s effective range 


Twin launching platform of the Terrier anti-aircraft rocket on the aft deck of the U.S. Navy’s guided missiles cruiser 


Boston. 
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Only large surface vessels have the space available for the deployment of the complex 
radar equipment necessary for the guidance of anti-aircraft missiles and for the detection 





of enemy aircraft: the Terrier radar equipment on board the U.S. Navy’s guided mis- 


sile cruiser Canberra, 


is some 20,000 yds. In short the Terrier can be 
launched from either the carrier or the escort 
destroyers and is an adequate defensive measure 
against aircraft attacking at altitudes of 40,000 
to 50,000 feet and launching their bomb-loads 
at distances of six miles from the target. 


Terrier to Talos 


Long-range defence of the carrier requires a 
more powerful guided missile, and for this role 
the Bendix Talos can be installed on the carrier’s 
escorting cruisers. With its McDonnell ramjet, 
the Talos reaches speeds of Mach 3, and thanks 
to the fire control radar system has the ability to 
reach targets up to 30 miles distant with great 
accuracy. The Talos will be installed on each of 
the atomic-powered 14,000-ton Long Beach class 
cruisers, escort vessels for the atomic-powered 
carriers; the weapon will also form part of the 
armament of the more conventional cruisers of 
the 10,000-ton Galveston, Little Rock and 
Oklahama City, and the 13,000-ton Oregon City, 
Chicago and Fall River categories. 

At any rate the Terrier or the Talos will make 
it unnecessary for interceptors to patrol the 
immediate neighbourhood of an aircraft carrier. 
It is for this reason that the F4D Skyray, though 
originally designed as an interceptor with an 
endurance of 50 minutes, has been developed 
into an all-weather fighter with an endurance of 
two hours. 

Finally, on September 20th, 1957, missile 
expert William Holaday announced the intro- 
duction of a double charge anti-aircraft gun 
whose projectiles should be able to achieve a 
muzzle velocity of Mach 17. 


Has the Bomarc a place on the carrier? 


The Boeing Bomarc?, to be taken into service 
with the U.S.A.F., is a pilotless fighter with a 
weight of 4 to 5 tons, powered by two ramjets 
with rocket booster up to speeds of Mach 3, 
having a radar-controlled operational range of 
200 nautical miles. The fact that the Bomarc has 
a vertical take-off poses certain problems of 
launching from the aircraft-laden deck of a 


2 On October 22nd, 1957, a Bomare was successfully 
jaunched at Cape Canaveral. 
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carrier; this difficulty can probably be overcome 
by special catapult launching systems or by 
the use of launching platforms along the sides 
of the flight deck. 


The vulnerability of the aircraft carrier 


The question of the aircraft carrier’s vulner- 
ability to ballistic missiles naturally arises. 

Long-range missiles, with a possible 10 to 30- 
mile margin of error at the target, probably do 
not constitute a major threat to the carrier; 
although the I.C.B.M. is to be considered as a 
heavy destruction weapon for use against the 
larger areas of industrial and residential centres, 
it is unlikely that it will have so devastating an 
effect against a target which is as comparatively 
small and as mobile as the aircraft carrier. 

On the other hand the attacking bomber, 
powered by either jet or ramjet engines, both 
generators of infra-red energy, remains vulnerable 
to detection devices and missiles with heat 
homing guidance. 

The aircraft carrier will only be menaced by 
enemy rocket weapons after entering the area 
covered by the enemy’s radar screen and, in this 
case, possesses counter measures in the form of 
radar detection and jamming, and the E.C.M. 
aircraft. 

In short, the power of its radar equipments and 
jamming devices, greatly exceeding those of any 
aircraft, refutes the argument that the aircraft 
carrier is excessively vulnerable. 

Provided it takes full advantage of guided 
missiles, the aircraft carrier will survive and will 
become more formidable than has been foreseen 
up to the present. Its ultimate offensive weapon 
will be the I.R.B.M. used in conjunction with the 
piloted guidance aircraft. 

Paradoxically, in the years to come, the air- 
craft carrier will prove itself to be not only the 
least vulnerable naval vessel, but also the least 
vulnerable aircraft base. 


The submarine as a replacement for the 
aircraft carrier? 


In some circles the opinion is held that, due 
to its ability to approach the target area unseen 
and to disappear rapidly after having made its 


INTERAVIA 


The United States atomic-powered submarine Nautilus shows no outward signs of 
carrying extensive radar equipment. 


attack, the strategic submarine is the most 
Suitable type of naval vessel for the launching of 
surface-to-surface missiles. 

Up to a point this is true. It is clear that the 
submarine presents the possibility of an undetected 
approach and the launching of guided missiles 
over comparatively short ranges. But the problem 
of efficiently guiding the weapon to its target then 
arises; guidance requires the most modern high 
precision electronic equipment, which can only 
be mounted in surface vessels or aircraft to 
achieve satisfactory results. 

Radar impulses will only travel through air 
and not under water. Atomic-powered sub- 
marines have the possibility of avoiding enemy 
radar detection by remaining submerged; but, 
conversely, this very submergence denies the 
vessel the electronic possibilities enjoyed by sur- 
face vessels. 

If the submarine is to take over the offensive 
tasks of the aircraft carrier it will be forced to 
surface for at least that period required for 
launching and guidance of its missiles and, during 
these electronic operations, ceases to be a sub- 
marine. It will be detectable by the enemy’s 
radar and will not have the carrier’s facilities of 
either radar detection equipment or the availability 
of E.C.M. aircraft necessary for defence against 
the enemy’s guided missiles. 

In other words, the aircraft carrier will continue 
to be the most effective seaborne “radar base”’ 
and is the only vessel capable of attacking land- 
based targets with guided missiles and piloted 
aircraft. And for some time to come the piloted 
carrier-borne aircraft will continue to be es- 
sential for early warning, identification, electronic 
counter measures and the guidance of air-to-air 
and surface-to-surface missiles. 

* 


Nothing is more vulnerable than a fixed land 
base. Marshal Zhigarev, former Commander of the 
Soviet Air Force, recently stated: “In any future 
war today’s gigantic air bases will become mass 
graves for their bomber squadrons’’. 

Marshal Zhigarev did not include the air- 
craft carrier in this warning. And rightly so—for 
the aircraft carrier maintains its strategic value, 
and will continue to do so in the age of guided 
missiles. 
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The Avro 
CF-105 Arrow 
Rolls Out 






















O, the afternoon of October 4th, 1957, 
Canada’s Defence Minister George R. Pearkes 


throughout the world, and particularly in the 
Commonwealth. No other Western air force 
unveiled a new twin-jet supersonic fighter at today has a fighter which is anything like as big, 
Avro’s Malton, Ontario, plant. It is to be incor- as long-range or. . . as costly. Obviously, no air- 
porated in the wide-spread defensive system for craft of this category can be produced overnight. 
The project for a successor to the Avro CF-100, 
first tackled in 1951, had to be repeatedly modi- 
fied before the R.C.A.F. approved the provisional 
design in 1954. Shortly afterwards Avro Aircraft 


Ltd., the main contractor for the CF-105 weapon 





the North American continent which Americans 
and Canadians have jointly constructed. 


The expanse of the area to be protected—al- 
most four times the size of Europe—was the 
decisive factor in planning the Avro CF-105 
Arrow. Had it been desired to defend the 10,000- 
mile Canadian border eastwards, northwards and 


system, was made responsible for completing the 
detail design work and awarding sub-contracts. 
ae : Development was delayed, however, because the 
westwards by means of anti-aircraft rockets, it 7 ; apie 

projected engine types (originally the Rolls- 
Royce RB. 106, later the Wright J67 and finally 


the Orenda PS. 13) were not available in time. 





would have been necessary to build and maintain 
hundreds of guided missile bases. And the expen- 
diture involved would have far surpassed the cost 


Eventually it was decided to fit the first version of 
of the CF-105 programme. y ' 


the CF-105—the Arrow Mk. ] now completed— 





Canada therefore decided to develop a two-seat 1 " 1 with Pratt & Whitney J75 jet engines. The same 
all-weather fighter of long range. The result is an applies to all the pre-production models so far 
aircraft which has aroused genuine admiration  ‘Three-view drawing of the Avro CF-105. ordered. Later, the Mk. 2 version, destined for 


Long-legged undercarriage and high-set rudder unit... two features of the CF-105 The leading edge of the large-area delta wing has a saw tooth, which —in conjunction 
which emerge particularly clearly in this photograph. with a groove-like cut-out —reduces flow of the boundary layer towards the wing tips. 


i ae 
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This side view of the 
of the rudder unit. 





Left, the rear fuselage with the two jet pipe apertures (here shown covered); right, one of the two intakes with forward- 
jutting boundary layer separator. The sieve-like perforations immediately in front of the intake serve to carry away 
excess ram air and prevent this excess from flowing outwards over the intake lips and thus increasing drag. 


squadron service, will be equipped with the more 
powerful Orenda /roquois. As the first production 
aircraft are not scheduled for delivery to the 
R.C.A.F. until the end of 1959, it will have taken 
no less than eight years, from the first stroke of 
the pencil, to get the fighter into service. The 
result of this intensive development—in which 
both American and British research have par- 
ticipated—is described briefly here. 


The weapons bay in the CF-105 is bigger than that in the 


air-to-air rockets. 


The Avro CF-105 is a delta-wing aircraft with 
broad, box-shaped fuselage and very thin wing 
with a leading edge sweep of 63° (on the outer 
wings). The wing unit as a whole is divided into 
two inner and two outer wings, which are built 
up in essentials of vertical webs and integrally 
stiffened skin plates. Thickness/chord ratio is 
about 4°%, and wing thickness at the roots is just 
sufficient to take the undercarriage when folded 


B-29 and carries primarily 





frrow reveals the large boundary layer separator in front of the right-hand intake, the tandem wheels of the main undercarriage and the planform 


\ large proportion of the boundary layer air which is 
diverted in front of the intake is passed into the open air 
flow via the rear apertures in the intake separator. 


flat. The trailing edge carries a total of four 
power-boosted control surfaces, the two inner 
surfaces serving as elevators and the two outer 
as ailerons. The drooped, saw-tooth leading edge 
ensures satisfactory lift and drag conditions in the 
larger angles of attack. 

The most striking feature of the fuselage is its 
rectangular section, which produces an almost 
flat underside—a shape apparently chosen not 


The extremely flat Dowty main undercarriage is retracted obliquely forwards into the 


thin wing, with a combined upward and swivel movement. 











air 


he 








in any “flight attitude”’. 


merely for production reasons but also to increase 
lift at large angles of attack. The roomy fuselage 
contains, from front to rear, a radar fire control 
system, the pressure cabin with Martin Baker 
ejection seats for pilot and navigator, fuel tanks 
and air ducts with a large weapons bay under- 
neath and, at the rear, two Pratt & Whitney J75 
jet engines (later, Orenda /roquois). The two air 
intakes appear to be of fixed geometry, but have 
forward-jutting boundary layer separators and 
perforations for the removal of excess ram air. As 
both the engines are installed underneath the 
wing spar webs, the airframe structure can be 
uncomplicated, with unbroken box-like elements. 


It is not possible here to give further details of 
the new supersonic aircraft’s construction, though 
it should be mentioned that Avro has made wide 
use of metal bonding, entailing the acquisition of 
a series of new-type tools and jigs. Altogether, the 
Arrow’s manufacturers use the most modern pro- 
duction processes and possess the appropriate 
equipment. For example, a 200-ton skin mill was 
purchased from Kearney and Trecker, Milwau- 
kee, especially for the projected Arrow produc- 
tion, a machine which enables the integrally 
stiffened skin plates for the wing to be machined 
in One operation. Under the CF-105 programme, 
too, a 15,000-ton hydraulic rubber pad forming 
press, the biggest of its kind in the world, was 
acquired from Siempelkamp, of Krefeld, Ger- 
many. 


Inside the final assembly shop; in the foreground are jigs 
for the assembly of the fuselage centre portion. 


lest equipment for the fuel system. Being housed in a rotating drum, it can make checks 














During the long development programme for the CF-105, instrumented free flight 


models with booster rockets were used to ascertain aerodynamic behaviour at high 


speeds, 





Avro Aircraft technicians checking over a free flight model 
before flight. 


No figures have been released for the CF-105’s 
performance, though it is rumoured that the 
design Mach number is more than 2. Accepting a 
gross weight of around 65,000 Ibs., a figure fre- 
quently mentioned but not yet confirmed, the J75 
engines (24,000 Ibs. of thrust each with reheat) 
would give a power loading of roughly 1.35 Ibs./ 
lb. t., which would suggest max. speeds of well 
over Mach 2 and exceptional rates of climb. Per- 


Mating the fuselage centre portion to the inner wing. 


formance would be even higher with two /roquois, 
which have a thrust, with reheat, of around 
30,000 Ibs. each. At any rate, the CF-105 pro- 
mises to be one of the most efficient instruments 
of Western air defence. 

* 

It might seem surprising that the R.C.A.F.— 
despite the general switch-over to robot weapons 

should have opted for a manned two-seat all- 
weather fighter, while even the U.S. Air Force 
has given preference to a compromise design, in 
the form of a single-seat ‘“‘semi-automatic”’ all- 
weather fighter. A brief consideration of the pro- 
jected electronic equipment and armament for the 
CF-105 reveals that Canada has chosen an air- 
craft which can be used for a variety of missions, 
including tasks which could not be performed by 
a smaller model or by any single missile. The 
Avro Arrow is obviously designed not only for 
bomber interception, but also for a wider range 
of missions, such as ground support with conven- 
tional and atomic weapons, the bombing of 
distant “‘point targets” in the enemy’s rear, photo- 
graphic reconnaissance, electronic counter meas- 
ures, etc. 

At any rate the Avro Arrow must be regarded 
as a complete weapon system, on the develop- 
ment of which not less than $200,000,000 had 
been spent up to the end of 1956—an aircraft 
project whose scope can be compared only with 
the American Hustler programme. 








Czechoslovak Mosaic 


Notebook Jottings on the 
3rd Engineering Exhibition, 
Brno 


By Interavia's Special Reporter, E. Baur 





Destination Brno! The control tower, terminal building and main hangar of the municipal airport, which still has a P 
grass runway. unctually, Swissair’s HB-ILU ‘“‘Unterwalden” 


settled down to land. The roughly two-and-a- 
half-hour flight from Zurich to Prague had been 
uneventful, almost monotonous. The only excite- 
ment had been a stiff wind, which at times 
had thoroughly shaken up the good old DC-4 
and its passengers. The travelling public has by 
now been definitely spoiled by pressure cabins. 


The first impression... 


Prague’s Ruzyne Airport, whose main runway 
is being lengthened—presumably in readiness for 
Aeroflot’s and C.S.A.’s Tu-104s—revealed lively 
activity. Something like twenty aircraft were 
standing on the apron, and the small halls in the 
passenger terminal, somewhat Spartan in ap- 
pearance, were overcrowded. Despite the traffic, 
Customs inspection was quite normal, apart from 
the slightly unusual procedure of collecting all 
passports from incoming tourists as they left the 
aircraft. There was, however, no cause for alarm; 
after a surprisingly short time passengers got 
their papers back. On the other hand, Customs 
and currency checks took considerably longer . . . 
, But finally, all was cleared, and I could set out 
. on a tour of inspection of ‘‘golden Prague’’. 





cece of to tes Rasteents Le Ties ae eer aT ae a ee «MY Nal Genination, however, was Beno, 
Span 39.4 ft., length 27.6 ft., gross weight 4,080 lbs., max. speed approx. 160 knots, range approx. 860 nautical miles. capital of Moravia and Czechoslovakia’s second- 
largest city, where the Czech Chamber of Com- 
merce was holding the national Engineering 
Exhibition for the third time. Next year the 
exhibition will be replaced by an international 


engineering and industry fair. 


The main exhibition buildings at the Brno Industry Fair. 









Noted in Brno... 









I travelled to Brno at the invitation of 
OMNIPOL, the State export organization for 
aircraft, engines and aviation accessories. Actu- 
ally, this was the first time that the Czechoslovak 
aircraft industry had taken part on any scale in 
the Brno industry fair*. A static show con- 
tained a round half dozen sports, touring and 
agricultural aircraft, while inside the ‘Aviation 
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* cf. also No. 10, 1957, p. 977. 
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Super Acro 45 four-to-five-seat touring and taxi aircraft with two 105 h.p. Walter 
Minor 4-117 engines and electrically controlled variable pitch propellers. This aircraft 





is exported in particularly large numbers to China, India, Indonesia, South America and 


a number of Western European countries. 


Pavilion”” not only the well-known Minor 4-I/] 
(105 h.p.), Minor 6-I/T (160 h.p.) and M.332 
(140 h.p.) low-power piston engines, but also 
propellers, aircraft instruments and test equip- 
ment for aviation were on exhibition. The big- 
gest sensation was created by a cutaway model 
of a jet engine with double-sided radial compres- 
sor, nine combustion chambers and single-stage 
turbine. No technical details of this engine were 
released at the Brno Exhibition, but the design 
has doubtless been inspired by the Soviet RD-45 
(ex-Nene) model. The latter is known to have a 
thrust of around 6,000 Ib., a compression ratio of 
approx. 4.5: 1 and an air mass flow of 110 
Ib/sec. Incidentally, the RD-45 (fitted in the 
MiG-15 and perhaps the MiG-17) has been in 
production under licence in Czechoslovakia for 
some time. 

Also shown in public for the first time was the 
L.200 Morava four-to-five-seat twin-engine busi- 
ness aircraft, which has an extremely attractive 
configuration and the most modern equipment. 


The Zlin Z. 226, developed from the Z.26 and Z.126, with 160 h.p. Walter Minor 6-111. 
This aircraft is available in a Z.226B version for glider towing and a Z.226T version for 


training and aerobatics (with dual controls). 
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Pilot’s seats for instructor and student in the Zlin Z. 126 
standard trainer with 105 h.p. Walter Minor 4-1 IT engine. 


The all-metal L.200 Morava. So far two prototypes have been built, the first of which 
has already completed between 250 and 300 flying hours. 






























Two prototypes of this aircraft, which is fully up 
to American production standards, had been 
completed by the time of the Brno Exhibition, 
and one of them already had 250 flying hours to 
its credit. 

Another newcomer to Brno was a 32-seat 
version of the Avia 14 twin-engine short and 
medium-stage transport, which OMNIPOL had 
lined up on the municipal airport for flight 
demonstrations—along with the well-known Z.226 
Trener, L.40 Meta Sokol, L.60 Brigadyr and 
Super Aero 45 sports and multi-purpose aircraft. 
The Avia 14 has two 1,900 h.p. M.82-T engines 
with direct fuel injection and AV.50 four-blade 
propellers with automatically variable pitch. 
Theseengines, too, are produced in Czechoslovakia 
under Russian licence. Finally, /nteravia’s reporter 
was given an opportunity of personally flying the 
new two-seat HC.2 Heli-Baby helicopter. This 
rotary-wing aircraft is at present still under test, 
but should be ready for marketing in about a 
year. A striking feature of the HC.2, which is 


Designed as a sports, touring and training aircraft, the LD.40 Meta Sokol has seats for 
three to four persons and is fitted with a 105 h.p. Walter Minor 4-1 1J engine. Span 39 ft. 


93, ins., wing area 156 sq. ft., gross weight 2,030 Ibs., max. speed 124 knots, rate of 
climb approx. 530 f.p.m., range 460 nautical miles. 
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Czechoslovakian engine production: left, the AS.52-T (M.82-T) L4-cylinder two-row 
radial engine with direct fuel injection has a take-off power of 1,875 h.p. and is now 
in production in Czechoslovakia under Russian licence, for installation in the Avia 14. 


Centre, the M.332 air-cooled 4-cylinder engine of 140 h.p, take-off power. 


of all-metal construction except for its wooden 
rotor blades, is its relatively simple structure. 
The model we flew had an 80-h.p. Praga D 
straight-four engine mounted at an angle of 
45° behind the cabin and accessible from all 
sides for maintenance purposes. It is planned to 
fitaslightly more powerful engine in later versions. 


The few days I was able to spend in Brno pas- 
sed all too quickly. However, the five-hour 
railway journey back to Prague provided an 
opportunity of thinking over all I had seen and 
heard. The general conclusions I reached were 


as follows: 


A deep impression was made by the industrial 
efficiency of this 13-million nation, the completely 
unsentimental and realistic approach to plan- 
ning and production, and the tremendous efforts 
that are being made to promote foreign trade. 
Altogether there are 18 foreign trade and dis- 
patch organizations responsible for export 
business. Incidentally, Czechoslovakia’s export 
organization and methods are regarded in other 
Eastern European countries as exemplary, and 
are even praised in many respects by Western 


traders. 


The high technical level in all industrial branches 
has earned Czechoslovakia an excellent reputation 
in foreign markets, in no way due to a “miracle” 
but to systematic work. It must not be forgotten, 
of course, that Czech industry has a tradition 
going back many decades. Contrary to the case 
in many other Eastern European countries, the 
intensive industrialization programme of the 
post-war years could be carried out without 
radical changes. Nevertheless, the demand for 
industrial expansion involved a heavy strain on 
the economy, the effects of which are still visible 
today to a certain degree. 

The following sample figures illustrate the 
importance of industry in the life of the nation: 
at the moment roughly 30 percent of Czechoslo- 
vakia’s population is employed in industrial 
concerns, which produce roughly 65 to 70 
percent of the national income. The leading 
role in the export market is played by the engi- 
neering industry, and the products of the air- 
craft industry, for example, are bought through- 
out the world. Aircraft such as the twin-engine 
Super Aero are sold—primarily as air taxis and 
business aircraft—not only in Europe but also in 
large numbers to China, South America, India, 
Indonesia, Australia, etc. The OMNIPOL 
exhibition hall was visited not only by crowds 


Aircraft accessories at the Brno Exhibition: OMNIPOL also showed aircraft instruments (including a LUN 1201 electri- 


cal artificial horizon for aircraft of all categories, with unlimited freedom of rotation about both axes; 


weight 2.6 Ibs.) 


and a small test equipment for the checking and calibration of instruments and the inspection of oxygen equipment, 
fire warning systems, air speed indicators, Mach meters, etc. Other items exhibited included Czech-built parachutes 
such as the PTCH with a carrying capacity of 260 Ibs. and suitable for use at speeds up to 160 knots. 
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The biggest sensation of the Brno Exhibition was this cut-away model of a radial-com- 
pressor jet engine with nine combustion Chambers and single-stage turbine, doubtless 
a design inspired by the Russian RD-45 (ex-Nene). 


of curious spectators, but also by _ potential 
customers from all over the world. It would 
be giving away no secrets to mention that the 
Avia 14, which requires a minimum of servicing, 
thanks to its unusually robust structure, and can 


use “second-class” airports in the true sense of 


the word, was frequently the subject of detailed 
discussions—not only in Czech and Russian, but 


also in German, French and English. 


Prague ham — Hotel Esplanade — 
A night club 


Meanwhile our express train had arrived in 
Prague’s main station. The faithful, untiringly 
helpful escort provided me by OMNIPOL was 
entirely unaffected by the seemingly endless 
journey, while I was thinking somewhat nos- 
talgically that a flight from Brno to Prague by 
C.S.A. would have taken scarcely more than an 
hour. I knew that C.S.A. operated a domestic 
network of around 1,200 miles, but had not 
previously realized how heavily booked these 
services are. Of course the stream of visitors to 
the Brno Exhibition may also have contributed 
to this astonishingly high passenger volume. 

On arrival in Prague I went straight to my 
hotel, the Esplanade, and—feeling that | had 
earned it—bought myself a dry Martini. Though 
strictly speaking hotels have not very much to 
do with aviation, | can fully recommend the 
Hotel Esplanade in Prague to any tourist. In the 
hotel restaurant | sampled Prague ham for the 
first time. The accompanying Pilsen beer ob- 
viously needs no special recommendation. 

My visitto a night club, however, was somewhat 
less impressive. And despite a good Bulgarian 
red wine, there was no real atmosphere in the 
place. Incidentally ““Rock’n Roll”... but the 
least said about that the better. 

Finally, | took a last walk through the older 
quarters of Prague, paid a brief visit to Hradcany 
Castle and then set off on the return flight. And 
this stroll through the quiet streets revealed to 
me quite clearly why Prague, with its situation 
on both sides of the Moldava, is regarded as 
one of the most beautiful cities in Europe. 
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Another newcomer to Brno was the lightweight HC.2 /Heli- 
Baby two-seat helicopter, with 80 h.p. Praga D four- 
cylinder engine mounted at an angle of 45° behind the 
cabin. The HC.2 is still in the test stage, but should be 
ready for sale in about a year. 





VOLUME XII No. 12, 1957 














Engineer Ladislav Hlavsa, Director 


industry’s central administration, told Jnferavia’s correspondent in a 
special interview that the resources available to Czechoslovak industry 
were entirely adequate to undertake the licence production of such 
aircraft as the Ukraina and Moskva. That Czech engineers and workers 
know their job was proved by the exceptionally clean finish of the 


Avia 14 shown at Brno. 


C.S.A.’s Expansion Programme 


A group of Ceskoslovenske Aerolinie pilots 
recently completed a familiarization course in the 
Soviet Union on the Russian-built Tupolev Tu-104 
jet airliner. During the training programme these 
C.S.A. pilots covered some 150,000 miles on Aero- 
flot’s scheduled domestic and foreign services. 


As is known, Ceskoslovenske Aerolinie has 
ordered three Tupolev Tu-104As, a more powerful 
version of the original Tu-104. This aircraft will 
be equipped for 70 passengers, a crew of five and 
three cabin crew. 


In an exclusive interview, /nteravia's special 
correspondent was given an opportunity of 
discussing with two members of the C.S.A. 
management some of the problems facing the 
airline in its plans for expanding both its fleet and 
its route network. 


Jan Barcal, Commercial Director, and J. Kvaéek, 
Technical Director, agreed that C.S.A.’s purchase 
of three Tu-104A jet transports was merely the 
first step in an ambitious expansion and modern- 
ization programme. Initially these three aircraft, 
delivery of which is expected shortly, will be used 
for extensive route proving. The first service to be 
operated will doubtless be Prague to Moscow, a 
route with which C.S.A. crews are already particu- 
larly well familiar (some of Aeroflot’s Moscow— 
Prague flights are already being operated by jets). 
Later, C.S.A. plans to use its Tu-104As on the 
Prague—Cairo route and to other destinations in 
the Near and Middle East. Jet services to certain 
Western capitals are also envisaged, in particular 
to Paris and—during the 1958 Universal and Inter- 
national Exhibition—to Brussels. 








the Czechoslovak’ aircraft 






Turning to the question of future short and 
medium-stage equipment, the two C.S.A. Direc- 
tors stated that in addition to the Ilyushin II-12 and 
Il-14, which are in operation in large numbers, 
the first Avia 14s built in Czechoslovakia (licence 
version of the II-14) are now available, though 
they are at present reserved primarily for inter- 
national services. (Incidentally, the Avia 14 on 
show at the 3rd Engineering Exhibition in Brno 
was the first to have accommodation for 32 pas- 
sengers; normally this type carries only 24 or 
28 passengers.—Ed.) Five 32-seat Avia 14s are 
scheduled for delivery before the end of 1957, 
and plans have been made to purchase anotherten. 

Asked how formidable a rival modern foreign 
aircraft are on the international services to Prague 
(those with pressure cabins and turbine engines; 
the Avia 14 is not pressurized), Barcal and Kvaéek 
replied that this was a point which was in no way 
underestimated by the C.S.A. management. The 
answer, however, was provided by the announce- 
ment of the new turbine-powered aircraft brought 
out by the Russian industry. (The aircraft they 
had in mind were doubtless the Antonov An-10 
Ukraina and the Ilyushin Il-18 Moskva, which are 
the full equals of Western types in the same 
class.—Ed.) They added that C.S.A. may be 
expected to place such aircraft in service on its 
international routes within the fairly near future. 
Once modern turbine aircraft were available, the 
l-12s, Il-14s and Avia 14s would be withdrawn 
from the international routes and used on short 
to medium domestic routes or less heavily trav- 
elled services to those parts of Eastern Europe 
where there is no competition. 


» wees. 
-ESHKASLOVENSKE AEHOLINIE 





This 32-seat Avia 14 was shown in public for the first time at the 3rd Engineering Exhibition in Brno. It has no 
pressure cabin, but has the advantage of being able to operate from small semi-prepared air- fields. For such 
conditions the Avia 14 will be an excellent successor to the DC-3, which is still used in large numbers by C.s.A. 
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The Internationale Biiro-Maschinen Gesellschaft, Sindel- 
fingen, Stuttgart, showed the Automatic Production Record- 
ing System (APR) which automatically collects, stores, 
collates, records and reproduces production data. In the 
centre of the picture is the master equipment which contains 
the programming unit, pulse counter, timing unit, account- 
ing machine, typewriter, tape puncher, control desk, time 
signal generator and data-voltage convertor. 


Instruments for measuring the thickness of sheet materials 
were shown by Institut Dr. Férster, Reutlingen: /eft, the 
type 2.211 for the measurement of heavy sheeting in the 
ranges 0 to 4 mm and 0 to 8 mm; right, the type 2.253 for 
the rapid and precise measurement and sorting of fine 
sheeting, covering thickness from 0.2 to 0.8 mm. The 
equipment has a photo-sensing device for the control of 
automatic sorting. 




















International Congress 
and Exhibition of Measurement 
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Electronic Associates Inc. (Long Branch, New Jersey) 
demonstrated their 16-31 R analog computer together with 
the small 1100 D variplotter. This equipment forms part of 
the European Computer Center which Electronic Associates 
have recently established in Brussels; the center offers a 
huge and extremely accurate analog computer system with 
over a hundred amplifiers and a balanced complement of 
non-linear equipment. 
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Laboratory Climatic Cabinets have been developed by 
the Deutsche Waggon- und Maschinenfabriken GmbH, 
Berlin-Borsigwalde, for the testing of materials and equip- 
ment under constant and varying temperatures and humidity. 
Depending on the type of cabinet the following ranges are 
obtainable: temperature from + 100°C to —60°C. The 
highest relative humidity attainable is 95%. The lowest 
relative humidity is governed by the temperature, e.g., 
25% at 20°C, or 10% at over 40°C. 


Siemens-Schuckertwerke A.G. have developed a Control 
model for the simple and clear planning of control instal- 
lations. 


The Delft, Holland, firm of P. J. Kipp & Zonen display 
included the Actinometer, an instrument for measuring the 
radiation from the sun and sky, and also the effective 
temperature radiation. 


Components for precision instruments, especially D.C. 
and A.C. motors were shown by Kelvin & Hughes Ltd., 
London. Additionally this firm showed its Autosonics 
ultrasonic material testing instrument. 











A control desk for atomic reactors was shown on the stand 
of Elektro Spezial GmbH, Hamburg, a German Philips 
enterprise for electronic measuring instruments. 
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Pismnsiion, already far advanced in many 
technical fields, is rapidly expanding into almost 
every branch of industry. Modern machines and 
manufacturing processes are today so compli- 
cated that purely human supervision and control 
are no longer feasible or efficient. Furthermore, 
mass or quantity production is effected far more 
rapidly and economically by the employment of 
automatic manufacturing processes. 


In order to achieve efficient automation it is 
necessary to have not only a clear understanding 
of the principles of measurement, computation 
and control engineering, but also the appropriate 


ELEKTRONISCH ZAHLEN UND ZEITMESSEN 





Counter type frequency and time meters on the stand of Rohde & Schwarz, Munich. 





instruments for putting technical theories into 
practice. And in this field the last few years have 
witnessed the development of a wide range of new 
equipment based on either mechanical, pneu- 
matic, hydraulic, optical, electrical or electronic 
principles. 

These facts and the present day state of the art 


of automation with its related rationalization 
possibilities for all branches of industry, were 
important reasons for the organization of the 
INTERKAMA exhibition and congress; in Ger- 
many, for the first time, both technicians and the 
general public were presented with an overall 
picture of the available technical resources. 


Demonstrated, for example, was the time measurement of an electronic flashlight. 


A repetitive analog computer for solving common 
differential equations was seen on the stand of 
Schoppe & Faeser GmbH, Minden. 


On the METRIMPEX (Hungarian Foreign Trade Agency) stand, 
a double beam Ferro Tester was shown; this instrument is for 
dynamic testing and the measurement of the magnetic properties 


of A.C.-energized ferro-magnetic materials. 





DISA Elektronik, Copenhagen, demonstrated the Model 51B Disa Universal Indicator, 
a high precision dual-beam oscillograph suitable for the observation and photography 
of all kinds of mechanical phenomena, including the measurements of pressure, forces, 


vibration, etc. 
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A handy and light vibration sensing recorder produced by Askania Werke A.G., Berlin- 
Friedenau, offers a simple method of measuring oscillation in machines, vehicles, buildings, 
power stations, etc., to avoid fractures, overloading, excessive wear and noise. 





More than 300 firms active in measurement 
and control engineering in Austria, Belgium, 
Canada, Denmark, France, Germany, Great 
Britain, Holland, Hungary, Italy, Switzerland 
and the United States, exhibited the instruments 
and complete installations which they have devel- 
oped for use in the fields of measurement, control, 
supervision and automation. 

Because the whole subject of measurement and 
automation involves such complicated technical 
problems, specialist discussion and explanation is 
required, and to this end the Exhibition was asso- 
ciated with a Congress. During the !atter’s sessions 
papers were read dealing with the most important 





Centimetric wave measuring equipment by Telefunken GmbH. 


Dr. Ing. Frank Friingel GmbH, Hamburg-Rissen, showed 
the Strobokin high-frequency flashlight permitting 50,000 
exposures per second, for use in the photographic recording 
of rapidly occuring phenomena. 
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aspects of industrial measurement and control 
techniques, and certain days were devoted to 
special sessions for discussion of specific themes. 
In addition the exhibiting firms had organized 
a series of “Instrument Courses’, to promote and 
develop closer understanding between the design- 
ers and the users of measuring instruments. In 
all, over 80 courses were presented, during which 
specialists from some 25 firms covered the charac- 
teristics, operation and maintenance of the 
following equipment: 
- data transformers for physical qualities of all 
kinds, based on electrical and pneumatic 


operation. 





Vibro-Meter, Fribourg, Switzerland, showed combination 
installations, assembled from standard units, for engine testing, 


process supervision and output recording. 





The Z11 program-controlled relay computer by Zuse Z.G., 
Neukirchen, Hiinfeld. 


The joint Allgemeine Elektrizitats-Gesellschaft (AEG) and Telefunken GmbH stand exhibited the RA 463/2 


repetitive short time computer. 
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electrical and pneumatic controls for various 

installations. 

— analysis instrumentation. 

— mechanical, electrical and photographic record- 
ing instruments, data storage instruments and 
electronic computers. 

— measurement engineering component instru- 
ments. 

Another feature of INTERKAMA was the 
“Special Scientific Engineering Exhibits’, in sec- 
tions covering the following fields: 

-— The history of measurement. 

- State responsibility in the field of measurement. 

- Standardization, rationalization and training. 





The scope of the INTERKAMA arrangeiment: 
provided the visitor with an opportunity of per 
sonally investigating and becoming familiar wit! 
the whole subject. The Congress offered a study 
of the basic principles involved, the Specia' 
Sessions informed the specialist on the latesi 
developments and provided a stimulus for his own 
work, the Instrument Courses were directed at 
obtaining a wider understanding among the men 
responsible for the handling of the instruments 
in industry, while the Exhibition displayed the 
whole range of equipments and installations in 
practical form. 


Frieseke & Hoepfner GmbH, Erlangen-Bruck, 
demonstrated their measuring and control 
instruments which function on the basis of the 
absorption of beta radiation from radio-active 
substances. The picture shows a frame with 
measuring head for determining the weight per 
unit area of sheet materials. 


The Echoskop, exhibited by Dr. Lehfeldt & Co. GmbH, Heppenheim, 


is for the non-destructive ultrasonic testing of materials. 















Cossor Instruments Ltd., London, showed various single and dual 


beam oscillographs from their production programme. 


NSTRUMENTS LIMITED 


Giinther & Tegetmeyer GmbH, Brunswick (a 
subsidiary of Hartmann & Braun A.G. Frank- 
furt/Main) showed their magnetic revolution 
sensing instrument which permits the use of 
an electronic frequency and time meter for the 
measurement of revolution speed and time, 
revolution ratios, and slip. Three models are 
available for either one, sixty or one hundred 
pulses per revolution. 









NO 


On the Siemens & Halske A.G. stand: Left, the Kristalloflex IV X-ray 


diffraction unit; centre, the instrument cabinet with radiation meter and 
electronic potentiometer recorder (Kompensograph) for recording the 
diffraction diagrams; and right, the X-ray diffraction unit for orienting 





quartz plates. 
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What's in the Air? 


Extracts from \Interavia Air Letter, daily international news digest, 


in English, French and German. All rights reserved. 


AIR TRANSPORTATION 

@ John Brancker, Traffic Director of the International 
Air Transport Association, predicts that by 1962 
international air travel will have expanded to 
30,000,000 passengers a year—more than double the 
1956 total. These passengers, Brancker said, are going 
to be of a rather special type. No longer is air travel 
primarily at the service of the ““moneyed classes”’; in 
fact it is now only the rich who can afford to travel 
slowly. Brancker emphasized that the “‘litthe men” 
passengers will require special consideration from 
travel organizations including more hotel accommo- 
dation and fewer visa formalities. 


®@ Aeroflot’s domestic route network at the end of 1956 
totalled 346,805 km, according to Marshal P. F. Zhi- 
garev, head of the Soviet Union’s Civil Aviation 
Administration. The Soviet airline at present operates 
services to 16 foreign capitals. In the first nine months 
of the current year, the company had already carried 
27.7 percent more passengers than in the whole of 
1956. Tu-104s and Tu-104As are in regular service on 
the following routes: Moscow—Khaborovsk, Moscow 
Tashkent, Moscow-Tiflis, Moscow—Peking and Mos- 
cow-Prague. The aircraft will also shortly be intro- 
duced on the Tashkent-Novosibirsk—Khaborovsk and 
Moscow-Vladivostok routes, as well as on the Mos- 
cow-Copenhagen service. 


@ The annual meeting of Centro per lo Sviluppo dei 
Trasporti Aerei has been held in Rome under the 
chairmanship of Senator Giuseppe Caron, Under 
Secretary of State for Defence. In his report, Senator 
Caron expressed the view that the separation of civil 
aviation from military flying would take some time to 
accomplish. He also disclosed that negotiations are 
under way for a further increase in the capital of 
Alitalia, from 10,000,000,000 lire to 20,000,000,000 
lire, to permit the purchase of jet equipment. The 
Defence Ministry’s estimates for the 1958-59 financial 
year will include appropriations for the establishment 
of training centres for civil aviation personnel, as 
well as special credits for helicopter development and 
the promotion of gliding. The meeting re-elected Sena- 
tor Caron as President for the next two years. Deputy 
Giuseppe Veronesi, head of the “Friends of Civil 
Aviation” group in the Chamber of Deputies, was 
confirmed in his post as member of the Board of 
Directors. 


@ Intercontinental Hotels Corporation has appointed 
Peter Grimm, hitherto Vice President in charge of 
operations, to succeed the late Byron E. Calhoun as 
President. Grimm has been with the corporation, a 
subsidiary of Pan American World Airways, since 1948. 


Russia’s Mil Mi-6 helicopter, with two turbine engines, has attained a record altitude 
of 2,400 m with a payload of 26,409 Ib. 











RESEARCH AND INDUSTRY 


@ Project Vanguard is to be supplemented by an earth 
satellite project of the U.S. Army. The U.S. Defense 
Department has ordered the Army to use a modified 
version of the Jupiter intermediate range missile to 
launch the satellite. The Pentagon stresses, however, 
that Project Vanguard has not been abandoned. The 
first small test sphere under the Project is due to be 
launched in December, with the first fully instrumented 
U.S. satellite planned for March 1958. 

@ Convair Astronautics announces that its new 
$ 40,000,000 facility for the production of Atlas missi- 
les is scheduled for completion early next year. Mean- 
while pilot production and testing operations on the 
Atlas are continuing. An improved version of the 
Terrier surface-to-air missile is in quantity production 
at Convair’s Pomona, Calif., plant. 

@ Northrop Aircraft Inc. is placing orders and sub-con- 
tracts for T-38 components in anticipation of early 
Air Force authorization to move into volume produc- 
tion on the lightweight, twin-jet trainer. Northrop is 
currently devoting approximately 35° of its total 
work force to production of the SM-62 Snark inter- 
continental missile. 

@ Lockheed Aircraft Corporation has received a 
$ 11,273,600 contract for T-33A aircraft, aircraft 
spare parts, special tools, ground handling and test 
equipment and data. 


@ Convair’s San Diego plant produced a total of 70 
twin-engine 440 Metropolitan transports during the 
first nine months of 1957 and expects to have delivered 
82 of these aircraft to the airlines by the end of the 
year. 

@ The Austrian Air Force has ordered four Alouette jet 
helicopters from Sud Aviation. The latter company 
has also received a firm order for three SE.210 Cara- 
velle medium-stage jet commercial transports from 
the Finnish airline, Aero O/Y. 


AIRCRAFT AND EQUIPMENT 


@ Russia’s Tupolev Tu-114 Rossiya commercial trans- 
port is fitted with four super-powerful propeller tur- 
bines of roughly 12,000 h.p. each, driving four pairs 
of contra-rotating four-blade propellers. The cabin 
is normally equipped to carry 170 passengers, but can 
take up to 220 on shorter stages. Over extremely long 
distances 120 passengers can be accommodated. A 
special feature of the Tu-114 is a restaurant for 48 
persons; two galleys are arranged one above the other 
in the double-deck fuselage and connected by two 
service lifts. 


Opening of Sabena House, London. Left to right: Gilbert 
Périer, Chairman of Sabena, Marquis du Pare Locmaria, 
Belgian Ambassador to Britain, Willem Deswarte, General 
Manager of Sabena, Lord Douglas of Kirtleside, Chair- 


man of B.E.A., Baron Moens de Fernig, Commissioner 


General for the 1958 Brussels International Exhibition, 
Albert Watrin, Sabena’s General Manager for the United 
Kingdom, and Sir John Balfour, Commissioner General 
in U.K. for the Brussels International Exhibition. 





Rotol Limited, Gloucester, announces the formation of 
an American subsidiary, Rotol Incorporated, whose task 
will be to provide technical advice to U.S. airlines and 
aircraft manufacturers using Rotol and British Messier 
products. Left, Sir John Evetts, Chairman of Rotol Ine.; 
right, Jack Staples, President and Director. 





Louis Pommery, who has 
succeeded the late Louis 
craft Limited and Board Vidal as Chairman and 


Sir Matthew Slattery, 
Chairman of Bristol <Air- 


Managing Director of 
Union Aéromaritime de 
Transport, has been elected 
Vice-President of the Asso- 
ciation des Transporteurs 
Acriens Frangais, a posi- 
tion also formerly held by 
Vidal. 


member of Bristol Aero- 
plane Co. Ltd. Sir Matthew 
continues as Chairman and 
Managing Director of Short 
Brothers & Harland Ltd., 
Belfast. 


Fifteen years of helicopter development: a Sikorsky R-4, the first helicopter to be built 
in large numbers, and a Sikorsky S-56. 











Rubem M. Berta (left), President of VARIG, the Brazilian 
airline, signing the sales contract for two SE.210 Cara- 
velles. Next to him Georges Héreil, President and Manag- 
ing Director of Sud-Aviation. VARIG has also taken an 
option on another three Caravelles, which it plans to 
operate on its intercontinental routes between New York 
and South America pending delivery of its Boeing 707s 
in 1960, 





A de Havilland Come? 3 (four Rolls-Royce Avon RA.29s) 
has covered the route from London to Johannesburg in 
12 hours, 58 minutes, 57.3 seconds, with a stop of 53 
minutes in Khartoum. On landing in Johannesburg, Chief 
Test Pilot John Cunningham was welcomed by J. Davison, 
Managing Director of de Havilland, South Africa (left). 
Right, Colonel J.D.T. Louw (with hat), General Manager, 
South African Airways, inspecting the frost on one of the 
Comet’s wing tanks. 





Douglas DC-8 assembly progress: 
fuselage. 


mating the wing (less leading edge and tips) to the 


The announcement of the Tu-114 did not exactly 
come as a surprise. As long ago as the summer of 1956, 
in particular in connection with the air display at Mos- 
cow-Tushino in June 1956, there was talk of a civil 
development, to be known as the Tu-114, of the Tupo- 
lev Bear long-range four-engine bomber. A brief com- 
parison between the Tu-114 and the Bear reveals that 
the latter’s wing, tail unit and undercarriage have 
apparently been taken over virtually unchanged for 
the Tu-114. The four turboprops are also probably 
identical. The Tu-114’s fuselage, however, is naturally 
very different, and there are also differences in the 
arrangement of the wing; whereas the Bear’s wing is 
high-set, the Tu-114 has a low wing. This is, of course, 
not the first time that a commercial transport has 
been developed from an already more or less proven 
bomber type. In the Tu-104, for example, the Russian 
designers made wide use of experiences gained with 
the Badger twin-jet medium-range bomber. 


@ Bristol is developing a reheat version of the stand- 
ard Orpheus as opposed to the BOr.12 which is fitted 
with a Bristol simplified reheat system. Pure reheat 
would increase the present standard Orpheus thrust 
from about 5,000 Ib. to a total of about 7,000 Ib. The 
straight reheat Orpheus would be available well before 
the BOr.12 which, with reheat, is scheduled to give 
8,000 Ib. thrust. It is probable that the new afterburner 
for the Orpheus will be based on Solar designs, for 
which Bristol has a licence. 


@ The Fairey Rotodyne compound helicopter began 
flight testing at the company’s White Waltham airfield 
on November 6th, 1957. 


@ Practical Application of the Doppler System as 
Navigation Aid was the subject of a paper read by 
Squadron Leader H. J. Pavitt (Royal Air Force) at 
the conference organized by the Ausschuss fiir Funk- 
ortung in Essen (October 28th to 30th. 1957). The 
following are selected points from the paper: 

In order to make full use of the accuracy of the 
drift measurements made possible by Doppler sys- 
tems, extremely accurate compasses are needed, for 
the calibration of which the R.A.F. uses a special 
method. Ina recent series of flights covering a distance 
of 300 nautical miles at an altitude of 5,000 ft., navi- 
gation error along the route was zero and at right 
angles to the route an average of 1.1 nautical miles. 
On these flights no corrections were made on the basis 
of data obtained from outside navigations systems. 


In another series of flights at about 40,000 ft. and 
covering a distance of approximately 1,000 nautical 
miles, the average error at right angles to the direction 
of flight was 4.86 nautical miles, including the compass 
error, while the error in the direction of flight averaged 
3.7 nautical miles. The flights were made from Britain 
to the North African desert regions. On all these flights 
normal position corrections were made by means of 
optical bearings or with the aid of a very accurate 
hyperbolic navigation system. If position corrections 
had not been made every hour on all these 1,000- 
nautical mile flights, the error at right angles to the 
direction of flight would have been 16 nautical miles, 
and in the direction of flight 10 to 12 nautical miles. 


plant at the end of October. 





Death of 
Gianni Caproni 





Gianni Caproni, the well-known Italian designer who 
was knighted for his services to aviation (title Count 
Gianni Caproni di Taliedo, after the name of the Milan 
airfield where his main plant was located) died in 
Rome on October 26th. Caproni can be described as 
one of the pioneers of aircraft development during the 
past fifty years. He was responsible for more than a 
hundred different aircraft designs. A monoplane of 
his set up world speed and distance records as long 
ago as 1912 and 1913. The CA 33, a three-engine aircraft 
which he built in 1914, was used as a bomber during 
World War I. In 1920 he designed an aircraft with eight 
400 h.p. engines, which was to be capable of carrying 
a hundred persons. Finally, the Caproni-Campini 
design brought out in 1940 can be regarded as the first 
jet aircraft. Caproni’s whole life was dedicated to avia- 
tion, and by World War Il he had built up his companies 
into a vast concern, including for example the world- 
famous Isotta-Fraschini automobile plant. Italy's 
collapse in 1943 signalled the end of the Caproni 
concern, and Caproni lost the major part of his personal 
fortune and thai of his wife. The collection of aviation 
documents which he and the Countess have assembled 
is perhaps the most important in private hands. 














C.A.A. type certificate for the Fokker F.27 Friendship: 
R. B. Meyersburg, of the C.A.A. (right) handing over the 
certificate to H.C. van Meerten, Fokker Chief Designer. 


The first Boeing 707 Jet Stratoliner was rolled out of the Transport Division’s Renton 











ica 
col 
the 


ma 
riaj 
mis 
sim 
ical 

1 
beh 
syst 
usec 
syst 
vari 
nier 
nien 

A 
amp 
By | 
the s 
be | 
macl 
wide 


*'S, 
2nd E 
Analog 


Fig. 1. 











The aircraft industry is largely reponsible for the 
development of analog computers and is without 
doubt their greatest user. The very nature of aircraft 
and the way in which they have developed make it 
essential and economical to perform many compli- 
cated calculations during their design. Many of the 
quantities change continuously and therefore differen- 
tial equations must be solved. The equations may 
often be non-linear and no analytical method of 
solving them exists. 

Before any problem can be discussed intelligently 
with the aim of solving it, the problem must be stated 
precisely. The most exact statements are mathemat- 
ical. Fortunately, the same mathematical forms recur 
continually. For instance a differential equation of 
the form: 

Pdi - * +cex+d=0 (1) 
dt? dt 
may represent the motion of an aircraft undercar- 
riage on landing or the effective behaviour of a guided 
missile wing servo, or the behaviour of a relatively 
simple electrical circuit or any of several other phys- 
ical systems. 

There are many simple, convenient systems which 
behave mathematically identically with inconvenient 
systems. These convenient systems can therefore be 
used to study the behaviour of the inconvenient 
systems by “ analogy ” or equivalence. If the temporal 
variable is the same in each system, then the conve- 
nient system may be said to “ simulate ” the inconve- 
nient system. 

A very flexible type of machine using high-gain DC 
amplifiers with voltage feedback has been developed.' 
By changing the interconnections of the units and 
the settings of potentiometers, the same machine may 
be used to study many types of problems. The 
machines are so flexible that they are used very 
widely and the term “ general purpose analog com- 
puter” is now used almost exclusively for this type 
of machine. 

The analog computer using feedback voltage am- 
plifiers is a relatively new tool. It was first extensively 
used during the second world war. The use of these 
computers was so advantageous to aircraft companies 
that many of them designed and built their own 
machines. At the same time, a great stimulus was 
given to analog computers by the development for 
the U.S. Government of large machines, such as 
Cyclone. 

Electronic companies began to develop and manu- 
facture analog computers commercially and on a 


'G. A. Korn, T. M. Korn: Electronic Analog Computers, 
2nd Edition, McGraw-Hill, New York, 1956; C. L. Johnson: 
Analog Computer Techniques, McGraw-Hill, New York, 1956. 


The Analog Computer 
in the Aircratt Industry 


large scale, and some specialized entirely in this field. 
The result is a highly developed reliable instrument 
(fig. 1), the accuracy of the majority of critical compo- 
nents being better than 0.01% for some machines. 
In the U.S. alone, approximately 20 million dollars 
worth of analog computing equipment was purchased 
in 1956. Most of this was for use in the aircraft 
field. Single installations vary widely extending to 
the order of 1000 amplifiers, and cost from around 
$1,000 to $ 2 million. 


The General Purpose Analog Computer 


With this type of computer, variables are repre- 
sented by the magnitude of physical quantities such 
as voltage, shaft position, etc. The high gain DC 
amplifier permits the mathematical functions of 
addition, multiplication by constants and integration 
with respect to time to be performed readily, ac- 
curately and economically. Differentiation with 
respect to time can also be carried out but possesses 
inherent disadvantages, which severely limit its use. 
The ability to integrate accurately and continuously 
is fundamentally the greatest asset of this type of 
machine. 

Potentiometers are used to provide continuously 
variable scale factors and fixed voltages. Other equip- 
ment has been developed which extends the appli- 
cations of the machines enormously by permitting: 


a) varying quantities to be multiplied together; 

b) resolutions from polar to cartesian coordinates 
and vice versa as desired to be performed in axis 
transforms in aircraft studies; 


c) the generation of arbitrary functions which allows 
wind tunnel or flight test data etc. to be used in 
computation; 

d) the generation of randomly varying quantities 


to provide random initial conditions or to repre- 
sent wind gusts, radar-noise, etc. 


The basic method of solving equation (1) by analog 
computer is shown in Fig. 2. 

The results obtained from analog machines are 
usually displayed graphically: 


— On a Cathode Ray Tube if the machine is repeti- 
tive and operates on a compressed time scale which 
provides a running time per complete solution of 
a fraction of a second. 

— On various forms of recorder (Fig. 3) if the ma- 
chine is not repetitive, when the running time per 
complete solution is usually programmed to be 
within the range 15 to 60 seconds. 


Fig. 1. Typical American Analog Computer Installation of approximately 100 amplifiers. 











a arena 







by Bernard Murphy 


The author is Director of the European Computation Center 
of Electronic Associates Incorporated which was estab- 
lished in Brussels in July of this year. He has been closely 
associated with the principal types of computing ma- 
chinery and several fields of engineering in Europe, Canada 
and the United States. The Editors. 


The engineer can obtain plots of many variables 
at once, see their interrelationship and quickly obtain 
a clear picture of the effects of various factors. The 
simple form of presentation leads to easy assimilation. 
This, combined with the ease with which changes can 
be made on the machines, are distinct advantages. 

Major changes in the system under study can be 
carried out in seconds by changing the interconnec- 
tions of the computer units and/or changing the 
settings of potentiometers. With most modern 
machines the units are all terminated in a prepatch 
bay and are interconnected by cords plugged into 
a demountable prepatch panel (Fig. 4). 

Other major assets of the general purpose analog 
computer are: 


— the speed of operation which can permit opera- 
tion in conjunction with the machine of actual 
components of the system being investigated; 

— the relative simplicity of the machine; 

— its reliability; 

— the ease of maintenance; 
the ease with which the machines can be increased 
in size since they consist of assemblies of a few 
basic units. 


Some applications 
-~ Mechanics of flight 


An aircraft can move forward vertically and side- 
ways, it can rotate at the same time, rolling, pitching 
and yawing. These motions can be described by a 
set of force and moment equations. The forces 
affecting the aircraft are very complex. They are 
distributed over the whole aircraft and depend not 
only on the altitude and speed of the aircraft and its 
configuration and power plant, but also upon the 
manner of control, the magnitude and position of 
any loads and random effects such as wind gusts etc. 

The coefficients of the force and moment equations 
are usually determined by aerodynamicists on a semi- 
empirical basis. The analog computer can tell them 
in advance how the coefficients should be related to 
achieve the desired performance. After wind tunnel 
and possibly flight tests, the coefficients can be verified 
or corrected by using the computer to adjust the 
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, : ; d’x dx 
Fig. 2. Method of solving the equation a dt? +b dt 
analog computer, for x as a function of time. The terms + 


cx + d = 0, by general purpose 


; —— need not be 
a 


a 
constants or even continuous. They can be complicated operations without introducing 


any marked difficulties of solution. 


coefficients in the equations until these describe the 
actual performance. The values of some coefficients 
can then be adjusted on the computer to find some 
“optimum behaviour”. Such indicated changes can 
then sometimes be translated back into the design as, 
say, a larger tail or a modified wing form. 


Control 


Once the coefficients of the force and moment 
equations have been evaluated, the effects of the con- 
trols can be fully investigated with the aid of com- 
puters. 

To study control systems after they have been 
constructed is becoming more widespread, actual 
equipment being connected in closed loops with 
analog computers. This technique was used during 
the development of the B-58 Hustler to ensure max- 
imum integration between all the systems that affected 
the dynamic response of this aircraft. A computer 
involving over 500 amplifiers, together with a balanced 
complement of non-linear equipment, was used with 
transducers, actual components, a cockpit simulator, 
communication equipment and environment cham- 
bers. 

Flight simulators of this type using an exact 
replica of a cockpit together with computers to sim- 
ulate the aircraft responses and feedback appropriate 
information to the instruments and controls in the 
cockpit, are now widely used in the training of pilots. 


Navigation 


Many of the systems use airborne analog com- 
puters. Systems incorporated in modern military 
aircraft use automatic coupling from signals such as 
Loran, I.L.S., G.C.A., etc. or from ground-based 
computers to guide the aircraft. 

One automatic system guides an aircraft along a 
proper landing patch by means of the ILS (instrument 
landing system) radiation patterns. An important 
design problem is to maintain stability at short ranges 
without making the system ineffective at long initial 
ranges. The problem involves consideration of the 
actual radiation patterns of antenna, the use of lim- 
iters in the aircraft control circuits to prevent excessive 
manceuvres, and the marked changes in aerodynamic 
characteristics of an aircraft when it is in close proxim- 
ity to the ground. The system has been studied by 
analog computer and workable parameters found for 
many aircraft. 

The navigation problems of guided missiles are 
usually very complex, the studies of trajectories and 
miss distance being essentially complicat :u and requir- 
ing large computers. This branch of st dy was large- 
ly responsible for creating the initial requirements 
for large computers. Not only must the controls of 
the missile and its aerodynamics be accurately de- 
scribed in possibly six degrees of freedom, but all 
the possible manceuvres that a target may make, the 
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guidance system and the interferences to which it 
may be subjected, the navigation system and the 
initial launching conditions must all be taken into 
account. With an analog computer, missile trajec- 
tories are fully computed in 15 to 60 seconds. How- 
ever, in trajectory studies it may be necessary to 
study tens of thousands of cases for one missile and 
large computers have been run automatically and 
continuously for hundreds of hours. Available digi- 
tal computers cannot yet compete in this field. Re- 
latively simple trajectories in two dimensions, which 
would require about a 50 to 60 amplifier analog com- 
puter, take many minutes per trajectory on the 
largest and fastest digital machines currently available. 


Structures 


The structural design of an aircraft must take into 
account the transient loadings due to shocks on land- 
ing, wind gusts, manoeuvres, vibration and flutter 
as well as the static loading expected in smiooth flight 
and on the ground. 

The problem of flutter is of particular interest. 
For instance, a wing may oscillate, being driven by 


Fig. 4. One type of demountable prepatch panel of an analog 
computer. The use of these allows problems to be stored, 
to be changed quickly, and to be prepared with a minimum 
of machine unproductivity. 
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Fig. 3. One advantage of analog computers is that results are obtained directly in graphical 
form. A large X Y plotting board is shown which allows two graphs to be drawn at once. 


the airflow. At the “ critical speed”, the oscillation 
will be stable. Below this speed, damping occurs, 
above this speed divergent oscillations result, which 
can be violent enough to cause structural failure. 

Miscellaneous structural problems such as landing 
gear design, stresses on landing flaps, loading during 
manceuvres, ejector seat design, etc. have all been 
studied efficiently with analog computers. 


Rotary wing aircraft 


Helicopter design has traditionally relied upon 
invention and trial and error rather than an analytical 
approach because of the extreme complexity of the 
problems. The industry has found analog computers 
very useful in attacking some nasty problems. 

In horizontal flight, six equations are considered: 
forward and side force; pitching and rolling mo- 
ments; forward and side tilt of the rotor plane, which 
are controlled by the pilot’s stick. 

Additionally, analog computers permit the study 
of a helicopter blade and of the effect of lift forces of 
the rotor very near the ground. 


Power plants 


Problems of engine controls, performance, fuel 
consumption and compressor, crankshaft, and valve 
design have all been studied by analog methods. 


Future of the analog computer 


The computers themselves are being improved 
continuously. The accuracy and frequency range of 
individual components and subsystems, methods of 
computer setting up control and monitoring, ate now 
highly developed and are still undergoing improve- 
ments. Improved and more extensive checking sys- 
tems are being incorporated into computers as stand- 
ard equipment. 

Analog computer systems are becoming larger and 
more complex in order to deal with the new problems 
of modern aircraft design where simplifying small 
angle assumptions and ignoring cross-coupling effects 
are no longer permissible. Because of the distinct 
advantages of general purpose analog computers in 
certain fields and of the digital computer in other 
fields, some leading research and development labora- 
tories are now operating these machines in direct 
conjunction. 

Other fields than aircraft are rapidly expanding 
their uses of analog computers as they become aware 
of the highly developed state to which the aircraft 
field has led the machine and as production of the 
machines increases to the level where they are avail- 
able for uses on other than high priority defence 
work. Large systems are now being used in the 
general engineering, chemical, transport, automobile 
and nuclear energy fields. 
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THROUGHOUT THE WORLD - THROUGHOUT THE YEARS! 


A Proud History 
of Pioneering 


1919 - KLM is founded at The Hague, Holland, - 
the oldest air company in the world still flying under 
the same flag. 


KLM inaugurates the Amsterdam-London 


flight which is the o/dest air route in the world still 
being flown by the same carrier. 


MEE opens the first air traffic booking 


office’in the world. 


‘mar EE KLM is the first to make use of air-cooled 


engines and all-metal propellers. 


1927 - KLM makes the world’s first intercontinental 
CASCINA COSTA (GAUARATE) charter flights. 


ITALIA 
Cee EE 5, opens the /ongest air route of that 


time: Amsterdam-Jacarta. 


Telegrams : AGUSTA-GALLARATE Telephone : 21767 - 21768 - 21409 - 20109 
Lwetgs4 KLM, as the first airline outside the U.S.A., 


introduces all-metal Douglas DC-2 and wins the 
London-Melbourne Air Race. Two years later KLM 
is the first European company to buy the DC-3. 


PA A! 1943 - KLM, as first non-U.S.A. carrier, orders the 


Lockheed Constellation. 


& Ku 6 EE Ee | < ARI Reczr™ KLM, though heavily shattered by the war, 


is the first European airline to open a post-war 


SELECTS North Atlantic service. 
EDO 1948 - KLM is the first European airline to buy 


L '@) RA N the Convair Liner. 


1950 - KLM is the first European airline to be 











Pan American World Airways has ordered Edo Loran units . P 
for installation in its fleet of Boeing and Douglas jet transports. specially authorized by the US. Government to 
Selection of the new Edo long-range navigation equipment overhaul aircraft of U.S. air companies. 
followed testing in both Atlantic and Pacific service. 
Edo Loran drew praise from pilots and technical personnel alike 
for its simplicity of operation, accuracy and reliability. ees KLM is the world’s first airline to operate 


Edo's lightweight (29 pounds), compact design for cockpit installation, 
simple operation and directly-read data for pilot use, 
combined with the accuracy and proven reliability 


the turbocompounded Lockheed Super Constellation. 


of the Loran system, were factors in Pan Am's choice of ‘ . J 
Edo Loran as the basic long-range navigation system 1956 - KLM is the first carrier outside the U.S.A. 

its ing f jet ai ; : 
ae ee a ne aoe to order the jet-engined Douglas DC-8 and the 


turboprop Lockheed Electra. 






COMPACT CONTROL unit 

measures 41/8" high, 53/4"’ wide, 
41/8" deep for cockpit installation. 
Total weight is 26 pounds. 

For full information send for brochure. 
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SOCIETE D’ETUDE DE LA PROPULSION PAR REACTION 
37 RUE DES ACACIAS - PARIS - XVII 





A POUDRE, DE TOUTES PUISSANCES 
A LIQUIDES, DE 750 A 4.500 KG DE POUSSEE 
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PRODUCES ALL EQUIPMENT 
FOR FUEL FILLING 
CIRCULATION 
AND FEED 
FOR ALL AIRCRAFT 
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EQUIPS THE PRODUCTION MODELS OF THE 
MYSTERE - MAGISTER - NORATLAS - VAUTOUR - ETC... 
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BENDIX - HOBSON - FLIGHT REFUELLING 
PLESSEY - SAUNDERS VALVE LICENCES 


17, Rue Louise Michel - Levallois-Perret - Pér. : 17-02 








Now for the first time... 


... A EUROPEAN ANALOG 





ee Ae 7 7S 


i 5: Pa ee ee 


faked 
hibeneesseen iin 
Tithtiestgasstial 
~ ARETE 


Programming a problem on a PACE analog computer 


In addition, new applications are being 
developed each day. 

Should you desire to purchase some PACE 
Computing or Plotting equipment, there is 
also an EAI Sales Engineering Office at the 


Center at your service. 
PRODUCERS OF 
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EUROPEAN COMPUTATION CENTER 
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ASSOCIATES, INC. 


COMPUTATION CENTER 


can solve your engineering problems 
WITH HIGH PRECISION 


A large scale Precision Analog Computing Center is now avail 
able to the various industries of Western Europe. This facility will 
be an invaluable aid to the European Research and Development 
Programs. 

Electronic Associates, Inc. of Long Branch, New Jersey, who 
are the world’s largest manufacturers of this type of equipment 
with their PACE Analog Computers, has opened a European 
Computation Center in Brussels, Belgium. They will bring to this 
Computing Center the skill and experience they have already gained 
at their two similar American Centers in Princeton, New Jersey 
and Los Angeles, California. 

For all progressive engineers, scientists and industrial executives 
this computation Center will fill a long awaited need. By its usc 
they can substantially reduce operating expenses and improve their 
engineering programs in the following ways : 

@ Saving on new product development time. 

b Releasing valuable engineers for other duties. 

€C Insuring optimum solutions to problems. 
d 


Solving complex problems previously incapable of human 
solution. 


A partial listing of some of the fields in which problems 

have been solved with outstanding succes by analog computers 
are as follows : 
@ Nuclear Reactor control @ Heat Transfer @ Internal Combustion 
Engines @ Automobile stability @ Jet Engines @ Aircraft Structures 
@ Stability and Control @ Ore processing @ Chemical Processes 
@ Electrical and Mechanical Machinery @ Fire Control @ Guided 
Missiles @ Linear Programming @ Radar 


For further information on the Center, 
or a visit from an EAI applications engineer, 
write to: 





BRUSSELS BELGIUM 
Tél. 11.43.69 43, Rue de la Science 
1279 
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SNAP-ON COVERS 


for the 1957 volume 


In order to make binding still easier for you and also 


to produce handier volumes, we are offering this year 


2 binders for 6 issues each 


S. fr. 6.— each 


S. fr. 8.— each 


Switzerland : 


Abroad : 


Price : 


post free but exclusive Customs charges 


Binders for the first half-year 1957 available now, 


for the second from mid-December onwards. 
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Reliable, fast, highly economical —— 
and easily manoeuvrable 


is the renowned Czechoslovak aircraft, the 


AERO SUPER — 
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It can be used for sports flying, 
as an aero-taxi or for feeder 
liner duties. It is also suitable 
for flight training. 


Brief technical specifications 






The AERO SUPER is a cantilever twin-engined low-wing monoplane with an enclosed 
cabin accommodating the pilot and three passengers. It is powered by two Walter 
Minor 4-lIl engines of 105 b.h.p. each, with type V 401 electrically controllable pitch 
propellers. Its range is 1500 km, its fuel consumption rate being 50 litres per hour. 


. 
Apply for a detailed offer from O mM n 4 pol Ltd ms Praha 3, Washingtonova 11 


Representatives: Argentina: Dr. M.L. Insura, Arenales 1161, Buenos Aires — Austria: Ing. A. Rutte, Berggasse 16, Wien IX 
— Belgium: R. Heuvelmans, 36, Avenue Albert-Jonnart, Bruxelles — Denmark: Hammers-Luftfahrt, 
Vesterbrogade 54, Kobenhavn V — Finland: Mateko O. Y., Mariankatu 15, Helsinki — France: Henri de 
Montmarin, 22, rue Georges-Bizet, Paris 16 — German Federal Republic: Autohage m.b.H., Schmitt- 
strasse 47, Frankfurt a. Main — Holland: R. Uges, Handelmaatschappij ‘‘Het Oosten’’, 27, Thierenskade 
Rijswijk ZH — Switzerland: Aero-Craft, Bahnhofstrasse 77, Zurich. 








DE HAVILLAND ENGINE RESEARCH 
SPEEDS THE WAY AHEAD 


A series of paintings by W. Howard Jarvis, S.Av.A., illustrating aerodynamic shock-waves 


M = 3°2 
The wedge-type shock pattern from the wings and the bow-wave 
forming a distinct Mach cone are clearly visible in this study of flight 
at more than 3 times the speed of sound. At this velocity the problem 
of aerodynamic heating—faced by aerodynamicist and metallurgist 


alike—assumes very large proportions. 
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